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Ted Beale
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The system is designed to define and document the sequence of fabrication, inspection,
and testing during fabrication/assembly of all production runs and device repairs.
Travelers serve as permanent records of the above including the required test results as
defined in the document.
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Are metrics associated with this process? If so, what are they?

There are no contractual or internal metrics for this process.

What are the names of the procedures associated with this process?

Quality Management Program (TD-2010)
Traveler System (TD-2050)

Are these procedures being followed? Are they current?

TD-2010 outlines the objectives, scope, and responsibilities of the traveler system.
Critical steps in travelers require signoff by a responsible authority or authorized
designee.

All of its requirements have been met.

Describe the methodology used to assess this process.

The methodology used to assess the process consisted of reviewing the available
documentation and interviewing personnel that are responsible for creating and/or
maintaining travelers.

Results of the assessment:

The overall results of the assessment are excellent. The system meets its objective and
is well planned and executed. The use and application of travelers are thoroughly
understood by all personnel involved the creation and maintenance of such. Although
training isn’t documented as required in the traveler documents, training and process
knowledge are evident with all interviewed personnel. A recently implemented major
improvement is the process of archiving travelers in a database after they are
completed.

The two deficiencies noted have to do with the incomplete documentation of the Traveler
System TD-2050, and the lack of documented training in the use of travelers and
associated operating procedures (required for all travelers).

Travelers provide a means to define requirements, detail production methods, record
inspection and test results, document device status, and serve as a permanent record of
all work performed on a given device. There are large amounts of detailed information
and test data contained within travelers about any given device that aid in problem
solving and improvements. Creating and maintaining travelers is a large and necessary
task.

All personnel performing steps in travelers are required to have documented training for
travelers and associated operating procedures. Although those responsible for creating
and maintaining travelers appear to be thoroughly trained and proficient in their use, the
documentation requirement is not being adhered to.
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Whenever a traveler is completed, all documents in the traveler are scanned into and
archived in a database. The originals are sent to offsite storage and kept indefinitely.
Those responsible for the process of archiving travelers into the database are well
trained and appear proficient in the execution of such.

Archiving travelers in a database assures their efficient backup and retrieval, which can
be an important factor in problem solving and improvements. The database provides
easy access for Physicists, Engineers, etc., to any archived traveler.

When reviewing the traveler for EDWAOQ004-1 it was discovered that a label on a magnet
and in a traveler contained a typo (3.42 GPM should be 2.42 GPM). Corrective action
has been completed on this item (see attachments).

Identified opportunities for improvement

TD-2050, and any supporting documents, should be updated.

Training in the use of travelers should be documented as required, or the requirement
should be removed.

Schedule for implementation of improvements

TD-2050 is scheduled to be completed by end of FY2004.

New travelers for which we do not require training will not include the training statement.
Travelers being revised will also have the statement removed.

Status of improvements from previous assessment

N/A

Attachments (supporting data, worksheets, reports, etc.)

The following attachments have been incorporated into this report:
Quality Management Program (TD-2010)

Traveler System (TD-2050)

Specification # 5520-TR-333661

10/22/2002 Rev. B

Magnet Serial No. EDWA 004-1

Readiness Review examples (EDWA)

Ring Test Specification (5520-ES-318052)
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Introduction

Background

The Technical Division was originally organized as the Technical Support Section in the early
1980s. It was at this time that Technical Services (consisting of the Conventional Magnet Facility
and the Machine Shops) and the Energy Saver Section (consisting of the Superconducting Magnet
Facility and the Magnet Test Facility) were combined to create the Technical Support Section. In
the mid 1990s a reorganization of the laboratory occurred and the Technical Support Section
became the "Technical Division". Although research was a part of the work as a section, the
change to become a division made research a major portion of the mission of the organization.

The Technical Division maintains a diverse work force that has a very wide range of core
competencies. In support of the R&D the division has experts in the fields of engineering,
fabrication, tooling, machining/welding, procurement, calibration, testing, operations,
maintenance, QA/QC and systems integration. The division also provides services in project
management, project planning, resource management and scheduling. The Technical Division is
heavily involved in the work of repairing and refurbishing existing devices, as well as design,
fabrication and project management of a wide variety of HEP projects, including the next
generation of particle accelerators, detectors, and astrophysics experiments.

Quality Management Program

Due to the level of complexity of the work done in the Technical Division it was decided to
implement a formal, documented program, which describes the practices used by the division to
assure the quality of our work. Formal programs have proven to be effective in industry, if
designed and implemented appropriately. The Technical Division quality management program is
applied to all the work done in the division.

This document defines division policy and overall procedures for the organization. Although it
covers the entire program, it is not meant to describe every detail of the quality program. Details
regarding specific practices and procedures are maintained within each department.

The purpose of the program is to aid the division in assuring the quality of our work while not
inhibiting the creativity of the people doing the work. By creating and maintaining our quality
system, we are able to see and understand our organization as a system, not as separate groups
working independently. This program is also a tool that is used to communicate and train people
(both internal and external to the division) on how business is done in the division.

One of the goals of this type of program is to standardize routine processes, e.g. drawing approvals,
while still being flexible and adaptable to improvements. Our desire is to have all division
employees constantly challenge and push our activities to higher levels of performance, which
enables us to continually innovate, improve, and learn. We strive to continually learn and improve
in all that we do, which includes this program.
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1.0 Program

This section describes the Technical Division quality system, and the functions and
responsibilities of the departments and personnel.

The Technical Division's quality management program is based on the knowledge and
expertise of the people that work in the division. The foundation for assuring quality is
based on peer review. The practice of the division is to allow peers, i.e., colleagues who are
actively engaged in the same profession, to be the arbiter of professional achievement. In
other words, it is the job of the employees of the division to collectively assure quality. This
process has a long history of success at Fermilab, and is a tested model in scientific
research in general.

1.1 Policy

The policy of the Technical Division is to develop, document, and maintain its
quality management program, so that the division can satisfy the needs of its
customers.

1.2 Mission

The Technical Division mission:

“The development, design, fabrication or procurement, and testing of accelerator
and detector components.”

1.3 Objectives

[1] To provide for fundamental research and development capability to support
the high energy physics (HEP) programs.

(2] To provide engineering and design support for the HEP programs.

[3] To provide services of procurement, inspection, and storage of parts in
support of the fabrication and testing programs.

[4] To provide high quality fabrication and repair services for conventional iron
and copper magnets, superconducting magnets, detector components, and
other HEP components.

[5] To provide a wide range of performance testing services for accelerator and
detector components.
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[6]

[7]

[8]

To provide machine shop and welding services in support of the fabrication
and testing programs, and to make these services available to other
laboratory organizations.

To apply and maintain an effective ES&H program that integrates sound
ES&H practices into all division activities.

To apply and maintain a quality assurance program.

Division Organization

In order to accomplish the mission of the organization, the Technical Division is
organized into projects and departments. Projects are organized by task and
departments are organized by function. By and large, the way that the departments
interact is through doing the work of the projects. Each department accomplishes
the work done in the division, and it is done to fulfill the needs of the projects.

1.4.1

1.4.2

Projects

Projects are organized by task. The project manager for each project is
responsible for the planning and execution of specific tasks, and for
coordinating the work across departmental and administrative boundaries.

Specific projects, and their leaders, are defined in the division organization
chart (see 1.4.3 below).

Departments

The departments are organized by function, and include:

Computing and Information Systems
Development & Test

Engineering & Fabrication

Machine Shop

Material Control

Support (Facility Management and ES&H)

The departments are responsible for personnel, infrastructure and
administrative duties, and are organized to support the projects. Functional
responsibilities for the departments are defined in section 1.5 of this
document.
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Organization Chart

The organizational structure of the division is defined graphically in an
organization chart that is updated by the headquarters staff and approved by
the Division Head on a monthly basis. The organization chart defines lines
of responsibility for the employees of the division (contract employees may
not be included in the organization chart). The chart also identifies
personnel assigned to serve in key roles and/or special ES&H assignments.
These include identification of such positions as Radiation Monitors,
Emergency Wardens, ES&H Committee Members, Building Managers, et
cetera.

Each Department Head is responsible for providing the headquarters staff
with updates on a monthly basis regarding organizational changes resulting
from restructuring.

Organizational changes resulting from personnel leaving the division or
from new personnel starting work in the division are added to the
organizational chart after the personnel paperwork has been processed by
TD headquarters.

The Technical Division organization chart can be accessed from the
Technical Division web site. See Appendix A for the most current location
of the organization chart.

Functional Responsibilities - Departments

In addition to the following responsibilities, the departments may be requested to
provide their specialized services and resources to approved special projects.

1.5.1

1.5.2

Headquarters

The Division HQ consists of the Division Head, other managers who assist
the Division Head in the administration of the division, and appropriate
support personnel. HQ is responsible for the overall administration and
direction of the Technical Division, and is home for the project management
of various projects (refer to the organization chart for current projects).

Support

The Support department provides the necessary resources to support the
division with Environment, Safety, and Health services, as well as Facilities
Management.
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1.54

1.5.5

Environment, Safety and Health (ES&H)

The ES&H group, composed of ES&H professionals and support staff,
provides the Division Head and other line managers with advice, analysis,
and technical information regarding ES&H matters to enable them to carry
out their responsibilities.

Laboratory policy documents describe the roles, responsibilities, and
authorities of specified personnel who are members of the ES&H group,
including the Senior Safety Officer (SSO) and the Radiation Safety Officer
(RSO).

Facilities Management

The Director has assigned to the division buildings and grounds to be
utilized in accomplishing the division’s mission. The division is responsible
for the operation and maintenance of these areas in conjunction with the
Facilities Engineering Services Section (FESS). Large facility maintenance
activities (>$2K) are coordinated through TD Facilities Management.

Engineering and Fabrication

The Engineering and Fabrication department (EF) designs, manufactures,
and repairs conventional iron and copper magnets, superconducting
magnets, supporting hardware and tooling, detector components, and other
related devices. The EF department also provides engineering, design, and
technical services, which conform to appropriate safety and design
standards, applicable state and national codes, and DOE contract
requirements.

Machine Shop

The Machine Shop (MS) provides prototyping R&D and precisely machined
and welded items to the division, and to other organizations laboratory-wide,
in conformance with customer specifications. The MS also provides
machine tool repair services to the division and makes these services
available to other laboratory organizations.

Development and Test

The Development and Test department (DT) leads research and
development projects for the division, particularly for superconducting
magnets, prototype detector components and assemblies, and other advanced
accelerator components. The DT department also provides a wide range of
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1.5.6

1.5.7

performance testing services for conventional and cryogenic magnets and
related devices, for both completed prototype and production devices.

Material Control

The Material Control department (MC) procures, inspects, and stores parts,
tooling, and non-office supplies necessary for the operation of the division.
It manages the warehousing of spare magnets and related devices. It
provides metrology and QC services to the division and offers such services
to other organizations of the laboratory. The MC department also provides
expertise in developing processes for the fabrication of purchased
components.

Computing and Information Systems

The Computing and Information Systems department (CIS) provides support
to the division for computer needs and services. CIS is responsible for the
set-up and ongoing maintenance for the information systems requirements of
the Technical Division (which includes training of TD personnel), and
works with the Computing Division as necessary to ensure compatibility
with lab-wide systems. CIS is also responsible for the security of the TD
network and servers.

1.6  Functional Responsibilities/Authorities - Personnel

1.6.1

General

Commitment to quality assurance is the responsibility of all individuals in
the Technical Division. Management is responsible for giving attention to
quality considerations in project and production planning, and for providing
adequate resources to accomplish project goals. Every employee who
manages, performs, or verifies work affecting quality has the accountability,
authority, and organizational freedom to:

1. Identify and record quality/safety problems, or potential problems, and to
stop work until the issue has been reviewed and addressed as necessary.

2. Initiate, recommend, or provide quality/safety improvements through

appropriate channels.

Verify the implementation of solutions and corrective actions.

4. Control processing and delivery of product and services to ensure quality
standards are met.

(O8]
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1.6.2  Job Descriptions

The laboratory personnel office maintains basic job descriptions for each job
category. Because these job descriptions are very general and since job
requirements tend to change often, more specific job requirements are
defined between each employee and their supervisor. This can be
accomplished through informal communications as well as through the
annual performance review process.

1.7 DOE Orders

Appendix I of the Fermilab/DOE contract lists the DOE Orders that Fermilab has
agreed to comply with. The Directorate maintains the most current list.

As DOE orders are to be applied to the entire laboratory organization, the Technical
Division is responsible for understanding and implementing the requirements of the
orders listed on the contract. This is accomplished through the TD quality system,
ES&H program, and work practices.
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2.0

Personnel Training and Qualification

This section describes the Technical Division's training program, as well as the division's
policies on job qualifications.

2.1

2.2

Policy

The policy of the Technical Division is to hire personnel who possess the
appropriate level of skill, experience, and academic qualifications to support the
achievement of the division’s mission; and to encourage their continual
development through ongoing education, training, and expanded work experience.

All Technical Division personnel (including contract personnel) are to have the
appropriate training and experience to ensure that they are capable of performing
their assigned work to the appropriate level of safety, efficiency, and quality. In
coordinating personnel training activities, training providers should be cognizant of
the fact that the Technical Division scope of work involves the collaborative effort
of personnel who have widely divergent levels of education, skills, and experience.

Responsibilities
2.2.1 Division Head Responsibilities

The Division Head provides the necessary resources to ensure that Technical
Division personnel are appropriately trained and qualified for their jobs.

The Division Head is responsible for personnel training and qualification for
members of the headquarters staff, and for maintaining records of such
training and qualifications.

The Division Head is responsible for the training of HQ staff and
Department Heads so that they understand the requirements described in this
program.

2.2.2 Department Head Responsibilities

Department Heads are responsible for personnel training and qualifications
for their scope of work or activities, and for ensuring that the training is
sufficient to enable their department to fulfill the stated objectives of the
division. This training includes, at a minimum, basic skills, on-the-job
training (OJT), the appropriate environmental, safety & health (ES&H)
training that is defined in the Fermilab ES&H Manual, and the appropriate
training on the division quality system and objectives.

Department Heads are also responsible for maintaining adequate records of
the training (see section 2.8).
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2.3

24

2.5

2.6

Refer to Appendix A for the most current location of the Fermilab ES&H
Manual.

2.2.3 Line Management Responsibilities

Line management is required to be familiar with Laboratory policy on
ES&H responsibilities as set forth in the Fermilab ES&H Manual.

Line management is responsible for ensuring that personnel training and
qualification requirements are met for the assigned scope of work and
activities. This includes Technical Division personnel and those personnel
from outside the division who are under the direct supervision of line
management.

Personnel Specific Positions (Job Openings)

Qualifications for specific job positions (job openings) are spelled out in personnel
requisitions to ensure that only qualified candidates are considered for available
positions. These personnel requisitions require a level of detail listing specific
qualifications, required experience/skills, formal education, or any other job related
requirement, and must be consistent with Fermilab Employment (personnel)
requisition requirements, policies, and practices.

Education Qualifications

The education that is required for obtaining a university/college degree (or other
professional certification) constitutes qualification for working within the discipline
in which the degree was granted. Equivalent work experience and technical activity
in a related discipline may also constitute acceptable qualifications.

Individual Training Needs Assessment (ITNA)

To ensure that training needs are maintained at an appropriate level, a training needs
assessment is required for each employee on an annual basis or whenever a change
in job assignment or job hazards occurs.

The annual training needs assessment is conducted during the performance review
process. It includes a review of employee training needs with respect to the work the
employee is expected to perform or hazards that the employee would be exposed to
in the normal performance of the assigned job.

Training Plan

An output of the performance review is a plan to implement the training needs of
each employee within the division. Some training needs may be coordinated



T
L. J

Technical Division Quality Management Program

TD-2010
Date: 02-Feb-2001
Version: 2

Page 14 of 39
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2.8

through the headquarters office so that training can be provided division-wide (e.g.
ES&H training). On-the-job training is coordinated through the Department Head
and area supervision.

Specific Job Related Training

For work that does not require an accredited university/college degree or other
professional certification, implementing management is responsible for developing
training that is appropriate to the complexity, hazard, and programmatic
significance for their scope of work or activities.

When it is determined that an employee needs specific job related training in order
to effectively and efficiently carry out duties that are assigned, training will be made
available to the employee. Where possible, in-house training will be provided to
ensure that an appropriate level of skills, knowledge, expertise, and experience are
available to accomplish the stated mission and objectives. Training may come from
several sources such as mentoring, or as provided by physicists, engineers,
supervisors, lead personnel, consulting firms, quality assurance personnel,
Environment Safety & Health (ES&H) personnel, approved formal organizational
training agents, or other sources. When in-house training is not practical or
adequate, outside sources will be used to provide training.

Training Records

2.8.1

2.8.2

2.8.3

2.8.4

The TRAIN database is the official record for all ES&H training. ES&H
training is recorded in the TRAIN database by ES&H personnel.

Records of on-the-job training (not related to ES&H) are maintained at the
department or group level. The responsible group determines the method of
record keeping, such as TRAIN. The method must allow for easy retrieval
and review of the records.

These records may be limited to recording when the training was complete
on the Performance Review form. It is not a requirement to maintain these
records "real-time". It is sufficient to update the training records for the
previous year during the performance review.

Records of training from attending formal courses are maintained by the
individual taking the training. A note should be made on the performance
review form that the training took place, but the individual maintains the
official certificate.

Individuals who have been operating a piece of equipment for more than one
year are considered to be "grand-fathered", and as such a record stating that
they are trained does not need to be maintained.
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3.0

Quality Improvement

This section describes the methods used by the Division to continually improve.

3.1

3.2

3.3

3.4

Policy

The policy of the Technical Division is to continually improve in all areas and
activities for which it is responsible.

Reporting Deficiencies

All levels of personnel in the Technical Division are responsible for quality and are
encouraged to promptly report conditions adverse to quality such as deviations,
deficiencies, failures, defective items or processes, personnel safety concerns, and
non-conformances to the appropriate level of management for corrective action.
Employees closest to the daily operation or activity, i.e. line workers and line
supervision, are in the best position to understand and report nonconforming
conditions and are asked to participate in quality improvements to meet the needs
and objectives of the division. A strong emphasis is also placed on fostering a "no-
fault" attitude toward the person making the report. Division management believes
that improvements will not take place if we "shoot the messenger", and making
mistakes in the process of learning new things helps us to accept new ideas and
improve.

Suggesting Quality Improvements

Improvement not only occurs when we identify and correct problems, but also by
adding controls to prevent problems from occurring in the first place. Every
employee in the division has the authority and responsibility to think creatively
about preventing problems from occurring, and to voice these ideas to
supervision/management. It is supervision/management's responsibility and
obligation to listen to these ideas, and to appropriately act on them with the
employees. In this effort it is very important that we think as a system, i.e. changes
we make can have negative impacts on other groups. A change that makes a local
process safer or easier may add work to another process in another group. It is
important to pay attention to the entire system when making "improvements".

Performance Analysis
3.4.1 Supplier Performance
Supplier performance problems are identified and reported through the

mechanism of Quality Control Reports (QCRs), generated by the Material
Control Department's Quality Control group for items such as incoming
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3.5

3.6

parts and assemblies. These reports are reviewed and approved by the
responsible authority/physicist (or designee) of the area or activity in which
they will be used and by the Material Control Department Head (or
designee). The review covers problems that may have significant
programmatic effect or risk factors affecting cost, schedule, ES&H
(personnel safety), or configuration. The appropriate disposition is given, i.e.
scrap, return to vendor for replacement, rework at vendor, rework in house,
or use as is. These reports are reviewed for supplier performance problems
or trends and are used as a basis for cause analysis and necessary corrective
action.

3.4.2 Work Process Performance

Discrepancy Reports have been developed and implemented to document
problems such as deviations, defects in materials or processes, failures,
malfunctions, and/or non-conforming conditions during fabrication,
assembly or testing.

The responsible authority of the activity or area of occurrence reviews these
discrepancy reports for technical evaluation, cause determination,
disposition (corrective action), and preventive action recommendation. The
appropriate personnel implement the corrective and preventive actions.

Process Engineering performs a review of these reports to ensure that reports
are completed properly and that preventive action is adequate; the QA
Manager may also recommend follow up corrective/preventive action or
verification/validation as required. These discrepancy reports are used as a
basis for trends, cause analysis, and/or lessons learned.

Design Reviews

At the conclusion of each design phase of a project a formal, documented,
systematic, internal design review is conducted to ensure that the final design and
supporting data will meet design code requirements and standards. The design
review should identify and anticipate problem areas, inadequacies, initiate
corrective action, and include representatives of all functions affecting quality as
appropriate to the phase being reviewed. These formal design reviews are used as a
basis of assessing design reliability, ES&H, safety issues, quality problems, design
improvement, and design practicality.

Management Assessments

Management assessments are conducted following procedures established in the TD
Self-Assessment Program. These audits cover environment, safety & health as well
as quality assurance requirements. Results from these activities are used as a basis
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3.8

3.9

for cause analysis or trending and the basis for continuous quality improvement
from lessons learned.

Performance Review

The Laboratory Services Section requires annual performance reviews for all
employees who have at least six months’ service with the laboratory. The
performance review allows management to assess each employee’s effectiveness, to
discuss recommendations for improvement as appropriate, and to jointly establish
future performance goals and training.

Individual Training Needs Assessment

To ensure that training needs are maintained at an appropriate level, a training needs
assessment is required for each employee on an annual basis or whenever a change
in job assignment or job hazards occurs. These training assessments are intended to
promote continuous quality improvement by ensuring that the division’s work force
remains adequately trained and qualified. Section 2 of this document describes the
division’s training program.

Grassroots Safety Committees

Each department in the Technical Division has an employee grassroots safety
committee. The primary purpose of these committees is to provide a forum for non-
supervisory employees to identify and discuss unsafe conditions and practices in
their workplace. These ideas for improvements are appropriately documented and
sent to departmental management for assessment and action. This process has
proven to be a very effective mechanism to help the division improve.

A "Guidance Document" was issued on 5/13/1999 that describes in more detail the
overall process. Refer to Appendix A for the most current location of this memo.
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4.0

Documents and Records

This section describes the methods used by the division to control the documents and
records that are part of the quality system.

4.1

4.2

4.3

Policy

The policy of the Technical Division is to maintain adequate documentation and
records to ensure quality requirements are met, while recognizing the objective of
minimizing paperwork and overhead cost.

Definitions

Controlled document - any written or recorded information (other than data and
records) that:

e is subject to change; and

e cffects the quality of a product/service if the most current issue is not used.

A controlled document:
e [s approved for use by an authorized approver;
e Has a traceable revision history; and
e Has a controlled distribution.

Quality Record - The certificates, forms, worksheets, tables, documents, orders,
charts, memos, meeting minutes, and other records completed or generated
throughout normal business operation. These records demonstrate conformance to
specified requirements and effective operation of the quality system.

Readily Retrievable -Stored in a location and filed/indexed in a manner that allows
the record to be obtained within one working day, or less, of moment of request for
the record.

Responsibilities
4.3.1 Headquarters

TD Headquarters is responsible for maintaining documents and records
related to the management of the Technical Division. These include such
documents as division personnel files, hard-copies of ES&H self-assessment
records, hard-copies of Significant and Reportable Occurrences (formerly
5000.3B reports), as well as information on budget, signature authority,
security, and foreign travel.
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4.4

43.2

433

4.3.4

Department Heads & Departments

Each Department Head is responsible for defining roles and responsibilities
within their organization for the release, revision, and distribution of all
documents and records at a level commensurate with the scale, cost,
complexity, hazards, and programmatic significance of the work being
documented.

Each department is responsible for documents and records associated with
their activities, and shall define and document a records management system
for their scope of work.

Quality Assurance Manager

The QA Manager is responsible for assisting the division with the creation
and maintenance of its quality system documentation.

Line Management

Line management is responsible for creating and maintaining the documents
and records that describe products, services, equipment, software,
procedures, and essential transactions at a level commensurate with the
scale, cost, complexity, hazards, and programmatic significance of the work
being done.

Document Control

[1]

[2]

[3]

[4]

Controlled documents are developed to ensure that complex work or
hazardous conditions have the necessary controls to achieve personnel safety
and to fulfill the Fermilab and Technical Division mission.

Controlled documents are reviewed, approved, and released by authorized
personnel before they are distributed to and used at the location where the
prescribed activity is performed.

Unless otherwise stated in specific procedures, authorized personnel may
make hand-written changes to controlled documents as a temporary change
only. The altered document should go through revision control as soon as is
practical.

The distribution of controlled documents is managed such that a distribution
list is maintained by the issuing organization to ensure that all issued
documents contain the most current information. Every effort is made to
minimize hard-copy distribution, and instead provide access via the
computer network.
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The following represents a listing of the types of documents defined as
controlled documents for the Technical Division:

[1] TD Policies and Procedures Manual (this includes the division
quality program and its related documents)

[2] Departmental and project quality programs/plans

[3] Departmental procedures, work instructions, and specifications

[4] CAD drawings

Records Management

The proper maintenance of records is important for the successful operation of the
division. Records management begins with the creation of records. The creation of
the appropriate records by the appropriate people is critical for understanding what
we did in the past, as well as for figuring out where we stand today. We must view
the work of maintaining records as important as the work for which the record is
about.

Records can normally be categorized as either administrative or technical. The main
focus of Technical Division records management is on the technical records. The
general policy of the division is to maintain technical records of a device for as long
as the device is in service or has a possibility of being placed into service.

Records can come in two formats, hardcopy and electronic, and our records
management program must be able to handle both types. Defining how we handle
paper records is, in many ways, simpler than defining how we handle electronic
records. Electronic records have the added complexity of platform and software
dependence, which over time can cause some records to be irretrievable. In
choosing an electronic records management system future migration needs must be
considered. As platforms become obsolete critical data must be migrated to current
systems.

Retention and accessibility of records can generally be described in the following
ways:

e Records are retained in the immediate work area. Most people have
access to them;

e Records are retained onsite, but not in the immediate work area. Fewer
people have access to them,;

e Records are retained in offsite storage. Minimal access is provided.

It should be noted that the main offsite storage is only for paper records, but that
retention and accessibility issues can be applied to both paper and electronic
records.
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Due to the fact that the content and format of records vary greatly from department
to department and project to project, each department or project is responsible for
defining and documenting a records management system for their scope of work.
Each system should take into account the following guidelines:

e The "major" record types should be defined, i.e. the ones critical to the
mission of the department or project;

e The format(s) for each record type should be defined. Electronic records
should include the appropriate technical details such as platform and
software. For records that are in both paper and electronic forms, the
primary form should be defined;

e A responsible authority for each record should be defined. Job titles or
group names are most appropriate;

e The storage location for each record type should be defined. Records
should be stored in a way that they are readily retrievable and stored in
an environment that protects the records from damage, deterioration, or
loss (archived records are not subject to the "readily retrievable"
requirement);

e Retention and accessibility practices for each record type should be
defined.

Appendix A contains references to various records management tools that are
currently in use in the division.

The Technical Division's practice is to follow the Fermilab Records Management
Program either when asked, or when necessary to move records to or from the
offsite storage (i.e. archiving). Refer to Appendix A for the most current location of
this program.
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5.0

Work Processes

This section describes the methods used by the division to assure the quality of the
processes used to conduct the business of the Technical Division.

The Technical Division organization practice is such that work processes occur in the
departments and are defined in the department. The sections below provide an overview of
each topic.

The central tool used by the division to control work processes is the "traveler". As a tool
the traveler serves many functions, and these functions are described in the sections below.

5.1

5.2

5.3

Policy

The policy of the Technical Division is that work processes be well thought out,
appropriately documented and reviewed, and that they be carried out by competent
and effective workers.

Hazard Analysis

Each Department Head is responsible for developing the means for analyzing work
processes to determine if the work is sufficiently complex or hazardous to be
performed to written procedures (see FESHM 2060 "Hazard Analysis for Fermilab
Employees" for more details on hazard analysis). The Department Head is also
responsible for developing a methodology for the preparation, review, and approval
of procedures which is commensurate with the complexity, hazard potential, and
ES&H impact.

Production Process Control

The EF Department Head, in conjunction with Project Managers, is responsible for
ensuring that production processes are carried out under controlled conditions.
When planning the production processes, the following are considered:

e All applicable government and laboratory safety and environmental
regulations/policies.

e Use of travelers (or other such work instructions) to document the methods of
production. These should be used when the absence of such procedures could be
adverse to quality.

e Defining suitable equipment and work environment to ensure quality.

e Defining and conducting suitable maintenance of equipment to ensure
continuing process capability.

e Defining the criteria for workmanship in the clearest practical manner.
Examples of this are work instructions that document tolerances for process
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5.5

parameters, samples or pictures of "quality" product, samples or pictures of poor
quality or failure modes to look for.

e Level of education and experience required for production operators.

e Training needs for production operators

Travelers

A system of travelers is used to define the sequence of fabrication, inspection, and
testing to be performed as appropriate for the division's scope of work.
Witness/Hold points are designated in travelers at a turning point or important
juncture of the fabrication. Travelers provide for sign-off by qualified personnel and
are dated at the completion of each fabrication sequence, welding operation, and
inspection/test procedure by designated inspection/test personnel, fabrication
personnel, or welding personnel to assure completion, date completed, and sequence
of required operations.

The Process Engineering Group within the Engineering & Fabrication Department
is responsible for the implementation and maintenance the traveler system.

While travelers are used for all major production runs, and most "onesy-twosy"
repairs, travelers may not be used in all situations. For example, it is recommended
that travelers are used during the research/prototype phase of a project, but they are
not a requirement. The Project Manager (or appropriate designate) decides whether
or not to use travelers during the research/prototype phase. However, once a product
is approved to production, a traveler must be used. This means that it is very
important that project planning includes the allocation of the proper resources to
implement and maintain travelers for production.

In the event that travelers are not used for the fabrication or rework/repair of a
production device, it is still a requirement to maintain adequate as-built records.
However, completing these records affer the device has been built can lead to
incomplete or incorrect information, and so these records should be created as work
is performed on the device.

Identification, Traceability, and Test Status

All finished components are identifiable with names and serial numbers that are
located on the unit and it's accompanying traveler(s). Serial numbers are marked on
the unit according to a project specific serial number specification.

Sub-assemblies are identified appropriately. The method of identification depends
on the sub-assembly and the scope of the label. Some possible identification
methods include:
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5.7

e A stamp or label containing pertinent information is placed on the
device;

e A tag containing pertinent information is affixed to the device;

e Serial numbers may be assigned if the device is sufficiently complex (the
use of a traveler to fabricate a sub-assembly usually means that the sub-
assembly is assigned a serial number);

e Sometimes a sub-assembly will have no physical label, in which case we
rely on people, and the corresponding drawings, to identify the parts.

The lot/batch/serial numbers of the parts going into the unit are recorded on the
traveler, and so it is the traveler that is the main document used for traceability.

While it is being fabricated, the test status of the unit is identifiable using the
accompanying traveler, i.e. the traveler will show how far along the unit is in the
assembly and test process, as well as the results of the QC checks. When the unit is
completely assembled, it is tagged showing the test status.

Control of Non-conforming Product

Most fabrication-related nonconformances are due to either a test result being out of
specification or a process not working as was planned. At the point of a discrepancy
or nonconformance the first-hand observer initiates a Discrepancy Report using the
Discrepancy Report instructions as a guide. The DR is routed to Process
Engineering personnel, and to the Project Engineer. The Project Engineer analyzes
the data and dispositions the item. If the item requires reworking then instructions
for the rework are usually written in the DR. If the rework is sufficiently complex
then a special rework traveler may be issued and used. After rework is completed
the item is retested against the specification, and is dispositioned accordingly.

Materials Storage

In the Technical Division the Material Control Department is responsible for the
storage of most work process equipment, materials, completed magnets, and other
accelerator and detector components. The Material Control Department Head is
responsible for establishing, documenting, communicating, and carrying out
practices and procedures that ensure that items are stored and maintained to prevent
damage, loss, or deterioration.

Other departments and groups within the division maintain small inventories. The
group maintaining the inventories is responsible for ensuring that items are stored
and maintained to prevent damage, loss, or deterioration.
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Maintenance

Properly functioning equipment is critical to the success of the Technical Division.
There are certain pieces of equipment for which there are specific preventive
maintenance activities (e.g. oiling of motors, safety inspections, or third party
maintenance contracts), but by in large most equipment used within the division is
run-to-degradation. The success of this methodology relies on the continuous
monitoring of equipment, systems, and operations. The goal is to catch problems
early, so that a small problem can be fixed before it turns into a large and expensive
problem. The operators of the equipment are in the best position to be able to
identify problems at the earliest stages, e.g. hearing "funny" sounds or seeing more
oil spilling than usual.

Each department maintains a list of all equipment owned by the department
(referred to as a "Master Equipment List"). This list, or other such documentation,
should define the planned maintenance activities, as appropriate. Part of the work to
create and maintain the master equipment list should be to identify the critical parts
for which the department should maintain adequate spares. The decision to maintain
spares is made by comparing the risks involved if the parts had to be ordered each
time to the cost of keeping the spares in inventory, i.e. a cost-benefit analysis.

Readiness Reviews

Readiness reviews are conducted on certain activities to ensure that the proposed
activity has been adequately planned and work prerequisites satisfied. The decision
to require readiness reviews is principally based on the scope and risk of the project;
1.e. a "large" project that is considered to have a high risk will require a formal
review, while an activity that is considered to have a low risk may not require a
review. For activities requiring a review, an individual is identified as the principal
manager of the activity and is referred to here as the Project Manager.

The scale, complexity, number, and timing of readiness reviews is commensurate
with the scope of the proposed activity and is determined by the Project Manager in
conjunction with the Division Head. For Plant Projects, provisions and requirements
for readiness reviews are addressed in the project's Conceptual Design Report,
Technical Design Report or Project Management Plan, whichever is applicable.

Readiness reviews can be conducted as independent or dependent reviews.
Dependent reviews are conducted internally to ensure that a specific group is ready
to begin an upcoming activity (e.g. E&F internally reviewing their ability to begin
working on a magnet). Independent reviews are described in the following
paragraph.

Independent readiness reviews are coordinated by the Project Manager and are
attended by qualified individuals or groups other than those associated directly with
the planned activity to ensure an independent review is conducted (note: the term
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"attended" does not necessitate a physical meeting; the format can be a
telephone/video conference, or other such remote conferencing). Results from the
review are used as the basis for assessing whether the activity planning has been
accomplished in a complete and thorough manner and that issues such as resource
requirements, personnel qualifications, ES&H matters, acceptance criteria, and
quality control and assurance measures have been adequately considered and
addressed. A written summary of the readiness review, including comments,
concerns, and recommendations, should be provided to the Division Head and
others as appropriate. The Project Manager is responsible for addressing issues
arising from the readiness review and for providing adequate follow-up.

Device Data Management

A major portion of the work done in the division is the fabrication and repair of
magnets used in the accelerator. Due to the volume of devices passing through the
division, along with the change in division personnel, there is a need to document
the work done on each device. The "device data management" system aids the
division in tracking the status of every device, as well as to maintain at least a
portion of our "institutional memory".

The departments that work directly on the devices, i.e. Material Control,
Development & Test, and Engineering & Fabrication, use the device data
management system. As work is done to the device a log is entered into the system,
and its status is updated as necessary (e.g. recording that the measurement of the
device has been completed in IB1 and that the appropriate authority has classified
the device as "ready to use").

Further details about the system are found in the document Device Data
Management System TD-2030.

Infrastructure

The quality of the infrastructure used by the division to fabricate and measure
devices has a direct impact on the quality of the devices themselves. The proper
design, fabrication and maintenance of our infrastructure is critical to the successful
fulfillment of our mission. The same principles that are applied to ensuring the
quality of the devices are applied to the infrastructure used to fabricate and measure
the devices. It is for this reason that the scope of the quality system includes all
infrastructure.

Infrastructure is typically used for either magnet fabrication (e.g. tooling) or magnet
measurement (e.g. cryogenic, power, data acquisition and control systems).

Tooling is the work of the Engineering & Fabrication department and is typically
managed with the same methodology as magnets, with the exception that travelers



T
L. J

Technical Division Quality Management Program
TD-2010

Date: 02-Feb-2001

Version: 2

Page 27 of 39

are not used to fabricate tooling. Tooling is also part of the maintenance program
(see section 5.8)

Measurement infrastructure is the work of the Development & Test department.
Quality is ensured primarily through adequate design planning. Care is taken to
ensure that systems are standardized as much as possible, as well as flexible enough
to be able to measure various devices, as appropriate (i.e. multiple configurations).
Configurations must be adequately documented so as to allow for easy setup the
next time the configuration is used. The proper methodologies in fabrication,
commissioning, operation and maintenance (see section 5.8) are also important for
ensuring quality.
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6.0 Design

This section describes the methods used by the division to assure the design quality of
devices designed by the Technical Division.

The term "device" is used in this section to mean anything that is designed in the Technical
Division. This includes all accelerator and detector related devices, tooling, cryogenic and
power systems, as well as data acquisition and control systems.

6.1

6.2

Policy

The policy of the Technical Division is to ensure that designs perform as intended
while minimizing cost. This is accomplished by having competent people
incorporate sound engineering and scientific principles and appropriate technical
standards into designs.

Requirements and Responsibilities

6.2.1

Introduction

Within the division, procedures and practices are established to ensure that
sound engineering principles and appropriate standards are incorporated into
all design work. These procedures describe how design and reliability
requirements are established, as well as the translation of these requirements
into design outputs such as specifications, drawings, procedures, and
instructions. Design changes are effected as required to improve the quality,
efficiency, or performance of a design and are subject to approval by the
original design individual or organization or a qualified alternate.

It is the responsibility of the Heads of the Engineering & Fabrication (EF)
and the Development & Test (DT) departments to establish sound
engineering procedures, practices, design controls, and standards.

Project managers decide the degree of formality for the design process for
their project, and so the overall design process varies by project. It typically
follows the long-standing principles of the "scientific method", and can be
described as follows:

1. State the issue - this is the work of defining the task(s) to be completed.

2. Form a Hypothesis - this is the work of defining the criteria that the
device needs to meet, and then defining how the device is going to meet
those criteria.

3. Observation and Experimentation - this is the work of building prototype
devices (and components) and testing them against the hypothesis.
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6.2.2

6.2.3

4. Interpretation of Data - this is the work of analyzing the data as
compared to the hypothesis.
5. Draw a Conclusion - this is the work of either:
* modifying the design of the device to more closely model the
criteria; or
= changing the hypothesis to match experimentation results; or
= approving the design and moving on to the next phase.

This process is iterated until the desired performance of the device is
achieved, or until it is concluded that the hypothesis does not work at this
time.

In the world of quality assurance, this process is know as the "Plan-Do-
Study-Act" process (first developed by Shewhart and then later it became
known as the "Deming Wheel").

Adopt change or run
in several different
envirorments

/'A'cr PLANT™

Plan a change

Study the Results Try it out

Design Input

Design input may come from many sources, which includes performance
expectations, cost requirements, schedule constraints, material requirements,
safety, and conceptual or research design reports and drawings. These inputs
are defined by the "customer", which may be a Project Manager, TD
research personnel, the Beam's Division, a project collaboration, or another
HEP laboratory.

Design Process

The design process translates design inputs into design output documents.
Design practices are communicated through proper education, training, and
work experience, and may not be formally documented. A graded approach
is used when designing components. Depending on the size, scope, and risks
of the task, the process may range from being very informal (e.g. mostly
verbal communication - "proof of concept" activities) to being very formal
(e.g. mostly written communication). There is a wide range of complexity
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6.2.4

6.2.5

6.2.6

and difficulty in design work, and it is this complexity which drives the
formality and rigor of the design process.

Part of the design process includes the use of certain industry or laboratory
specific standards or codes. These standards aid the designers in developing
the most appropriate design. A list of some of the most frequently used
standards is found in Appendix A.

Design Output

The main outputs of the design process are the drawings and specifications
for the device. Other outputs include the information and documentation
needed to support other processes such as procurement (e.g. parts lists and
approved vendors), fabrication/assembly (e.g. travelers), inspection/testing
(e.g. travelers), installation, and maintenance.

Each department is responsible for defining and documenting the
methodology used for processing the initial release of drawings within their
scope of work.

Design Verification

Prior to implementation, design verification is conducted at a level
commensurate to the scope and complexity of a design to ensure that the
design conforms to design requirements, adheres to applicable codes and
standards, and minimizes hazards to operating personnel and the
environment. Design verification may include design reviews, alternate
calculations, and/or qualification testing under conditions simulating both
operating and adverse conditions.

Design reviews are performed by qualified individuals or groups other than
those who performed the original design to identify and anticipate problem
areas and inadequacies, initiate corrective actions, and assess issues
affecting safety and quality as appropriate to the design being reviewed.
Results from this process are used as a basis for assessing design reliability,
ES&H, safety issues, quality problems, design improvement, and design
practicality.

Design Validation

Designs are validated through the testing of the complete prototype system
(or subsystem) during and after assembly. It is the role of the Measurement
and Test Facility (part of DT) to complete the validation testing. Data
gathered by MTF is analyzed to determine whether or not the device will
perform as required.
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6.2.7

Again, a graded approach is used when validating designs. Depending on the
size, scope, and risk of the task, the prototype build may not be tested at
MTF.

Design Changes

Depending on the scope of the project and the magnitude of the design
change, design changes may be handled in various ways. If it is a small
project and/or the design change does not have a major impact on the device
or on other devices and systems, then design changes may be handled rather
simply. This would entail following the established protocols for updating
the drawings, parts lists and travelers (if travelers are being used).

If it is a large project and/or the design change has the potential to cause a
major impact either on the device or on other devices and systems, then a
"configuration review" is completed prior to the implementation of the
change. A configuration review ensures that:

The change is necessary;

The consequences are acceptable;

The change has been properly documented; and

The plan for the implementation of the change into documents,
hardware, and software is satisfactory.

ralb e

Each department is responsible for defining and documenting the
methodology used for processing changes to drawings within their scope of
work.
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7.0

Procurement

This section describes the methods used by the division to assure the quality of goods and
services purchased by the Technical Division.

7.1

7.2

Policy

The policy of the Technical Division is to ensure that items and services provided
by suppliers meet the requirements and expectations of the end-users at minimum

cost.

Requirements and Responsibilities

7.2.1

Procurement

All procurement activities are performed in accordance with the Fermilab
Procurement Manual, the Fermilab ES&H Manual, and the TD Policy and
Procedures Manual (specifically TD-4100).

Short Orders, Procard, Stock Room and Petty Cash purchases

Any TD employee (with the appropriate authorization) may make purchases
using short orders, procard, the FNAL stock room or petty cash. Individuals
making purchases using these methods are responsible for following
established procedures/protocols (including suspect/counterfeit items - see
7.2.5), and for maintaining the appropriate records of the transaction.

All other Technical Division Procurements

All other Technical Division procurements are routed through the Material
Control Department for processing.

The Material Control Department is responsible for creating and maintaining
the appropriate records for procurements to ensure that proper specifications,
drawings, or other unique requirements are specified and supplied.

The Material Control Department is also responsible for tracking
procurements and for ensuring that all necessary signatures and ES&H

approvals are obtained.

Acquisitions for other Divisions/Sections

When the Material Control Department provides acquisition services to
other divisions and sections of the laboratory, the division/section that is
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7.2.2

7.2.3

asking for the service provides the appropriate budget codes and approvals
to Material Control.

ES&H and NEPA Significance

All purchase requisitions, task order requisitions, and other procurements are
reviewed for potential ES&H and NEPA significance as mandated by the
Fermilab ES&H Manual chapters 5010 and 8060. Material Control
personnel may perform an initial ES&H review for pre-qualified items,
while TD ES&H personnel perform additional ES&H and/or NEPA reviews,
as appropriate. ES&H and NEPA reviews are conducted as per processes
defined in the TD Policy Manual, TD-4100.

Supplier Evaluation and Award

Contracts are awarded to suppliers based on their ability to meet subcontract
requirements. These requirements are appropriately defined and
documented, and include specific quality assurance requirements. Topics
that are usually evaluated include, but are not limited to:

e Quality assurance measures Cost Work history
e Ability to meet all requirements Financial resources

Solicitations for bids or proposals can be structured in multiple ways. Except
for sole sourcing, each method is designed to promote full and free
competition, as well as to fulfill all the needs of the laboratory. On occasions
where there is only one viable source, sole sourcing is available. A brief
description of the various methods follows:

1. "Request for Quote" (RFQ) - this method is used when the materials or
services to be purchased can be described in a clear and concise manner
(i.e. with only drawings and/or specifications). The award is given to the
lowest responsible bidder, usually decided by Purchasing.

2. "Request for Proposal" (RFP) - this method is used when a technical
proposal is required for determination of the most responsive and
responsible bidder for the stated requirements. The award decision is
made by Purchasing as well as the appropriate technical personnel. The
"formula" used to award the contract may or may not be determined
prior to receiving bids.

3. "Sole Source" - this method is used when one source has exclusive
capability to adequately perform the work within the time required and at
reasonable prices.

Experience has proven, in general, the earlier that both the TD Material
Control and the Business Services Procurement departments are involved in
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7.2.4

7.2.5

supplier selections, the easier and more efficient this process will be. Both of
these groups have expertise in identifying and selecting the best suppliers for
doing work for the laboratory.

More details regarding supplier selection and the procurement process are
documented in the Operating Procedures of the Fermilab Procurement
Manual. See Appendix A for the most current location of the manual.

Supplier Development

Good communication between the TD and its suppliers is critical to ensuring
the success and improvement of both groups. This is most commonly done
through the use of Quality Control Reports (refer to section 3.3.1 for more
details on QCR's).

Development work may include the training of the supplier on the use of
travelers and other processing/fabrication tools and methods. This transfer of
knowledge helps suppliers to improve their processes as well as assure that
the requirements of the TD are met.

Part of the development of suppliers also includes proactive communication
and involvement between the TD and the supplier. This type of development
includes telephone monitoring as well as "vendor visits".

Suspect/Counterfeit Items

The Directorate and/or Business Services Section is responsible for
identifying current Suspect/Counterfeit Items (S/CI) issues, and for
communicating the appropriate information to the Technical Division. As
appropriate, every individual who makes purchases for the Technical
Division is responsible for understanding issues relating to S/CI, including:

e the parts/manufactures that are a concern; and
e the methods of preventing the procurement/use of S/CI

The most recent location for the DOE web site on suspect & counterfeit
items can be found in Appendix A.
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8.0

Inspection and Acceptance Testing

This section describes the methods used by the division to assure the quality of the
fabrication and testing of high-energy physics components.

8.1

8.2

8.3

8.4

Policy

The policy of the Technical Division is to ensure that all items, components, and
services meet the specified requirements. This is verified through the use of
inspection and acceptance testing.

Requirements and Responsibilities

Department Heads are responsible for providing for inspection and acceptance
testing equipment, methods and procedures as appropriate for their scope of work

Inspection and acceptance criteria are primarily defined in drawings and engineering
specifications. Travelers state certain criteria, but these criteria are taken from the
appropriate drawings and engineering specifications. Procurement documents may
also be used to define certain inspection and acceptance criteria.

The equipment used for inspections and tests is required to be calibrated and
maintained to ensure accuracy. Records of calibration are maintained by the group
responsible for the calibration.

Receiving Inspection and Testing

The Technical Division Material Control Department is responsible for the
verification of conformance of purchased items to procurement documents for non-
standard items such as machined piece parts, components, and assemblies built to
laboratory designs, and other unique purchased items. The Material Control
Department is also responsible for the methods, procedures, and required
documentation related to the inspection and testing. Verification is completed in
the form of receiving inspection and/or in-plant surveillance (source inspections)
which are performed by qualified personnel, test equipment, and methods. The
Material Control Department is responsible for maintaining objective evidence of
such qualifications and adequate records for all inspections and tests.

In-Process and Final Inspection and Testing

A system of travelers is used to define the sequence of fabrication, in-process and
final inspection and testing to be performed on a device. The inspection and testing
is completed using appropriately documented procedures and qualified personnel
(refer to section 5.4 of this document for more information regarding the traveler
system).



T
L. 2

Technical Division Quality Management Program
TD-2010

Date: 02-Feb-2001

Version: 2

Page 36 of 39

8.5

While travelers are used for all major production runs, and most "onesy-twosy"
repairs, travelers may not be used in all situations. In the event that travelers are not
used, it is still a requirement to develop adequate inspection and testing methods
and to maintain records of all inspection and testing.

It should be noted that "final" inspection might also include performance
measurements, such as taking magnet measurements at the Measurement and Test
Facility of the Development and Test department or detector component
measurements on a cosmic ray stand. The Project Manager is responsible for
deciding when performance measurements are necessary. When performance
measurements are required, the testing requirements must be appropriately defined,
documented, and communicated to measurement personnel. Testing results must be
appropriately documented and communicated back to the customer.

Measuring and Test Equipment Calibration
Calibration in the Technical Division can occur in two ways:

1. Equipment is tested with a reference, and the equipment settings may be
adjusted to match the standard. After the calibration the equipment has a known
accuracy.

2. Equipment is tested with a reference, and the equipment cannot be adjusted to
match the reference. In this case, the calibration results are used to adjust the
raw data from the equipment when it is used to measure product.

All equipment which effects product quality (or is used to make a decision which
effects product quality) is calibrated at prescribed intervals, and is appropriately
identified with its calibration status. In general, calibration reference standards are
traceable to NIST or other national/international organizations. If no national
standard exists, then the basis used for calibration is appropriately documented.

Department Heads are responsible for analyzing their work process measuring and
test equipment to determine the appropriate calibration requirements. Department
Heads are also responsible for developing an effective program for the necessary
calibration activities.

The Material Control department provides calibration services for the calibration of
mechanical instruments and equipment used by the division. And although Material
Control performs the calibration service, and may recommend the frequency with
which equipment should be inspected and recalibrated, the Department Head whose
organization owns the equipment is responsible for ensuring the equipment is
properly maintained and calibrated.
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9.0

Quality Assessment

This section describes the methods used by Technical Division to assess the adequacy,
implementation and effectiveness of the Technical Division's quality system.

Within the Technical Division there are three types of assessments: management, worker
and independent.

9.1

9.2

Policy

The policy of the Technical Division is to regularly assess the division’s
effectiveness in meeting it’s objectives, goals, and compliance to orders and
regulations. This is accomplished using the Technical Division Self-Assessment
Program.

The TD Self-Assessment Program describes the formal management (and
independent) assessment process for the division. Highlights of the program, as well
as other assessment methods (more informal) that the TD uses are described in the
section below.

Management Assessments

Management assessments are dependent internal assessments because the people,
1.e. managers, who are doing the assessment have direct responsibility for the area
being assessed. This type of assessment is very important for assuring that the entire
division is working to assure the quality of our products.

9.2.1 Division Head Assessments

Each calendar quarter the Division Head conducts a meeting with a different
Department Head and other representatives from the Division to assess
specific areas of functional responsibility and performance objectives within
that department. An agenda of topics to be reviewed is normally distributed
prior to the meeting. Topics that are typically reviewed include: employee
training status, self-assessment pending issues and findings status, ES&H
policies or procedures to be implemented or discussed, schedule
requirements, budget issues, administrative policy or procedural issues,
quality issues, and training.

9.2.2 Department Head Assessments

Department Heads are responsible for the assessment of the activities within
their scope of work and to provide first-hand assessment concerns to the
Division Head for review, suggestions, recommendations, and a plan of
appropriate corrective action. Department Heads periodically meet with their
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9.3

9.4

crew chiefs, line supervisors, and lead personnel, either individually or as a
group, to assess progress and performance objectives and to implement
policy direction from the Division Head.

9.2.3 Line Supervisor Assessments

Line supervision is responsible for the daily operations of the division. Line
supervision or lead personnel regularly interact with their personnel to assess
the scope of their activities and performance objectives. These conversations
provide for first-hand assessments and recommendations from line
personnel to improve on existing procedures, policies, scope of work, and
other line personnel concerns.

Suggestions and recommendations are presented to the appropriate levels of
management for consideration or clarification and to enable management to
take the appropriate necessary corrective action commensurate with the
programmatic significance or importance of the problem.

Worker Assessments

Worker assessments involve the worker routinely comparing the processes and
products to defined expectations. Worker assessments are critical to the proper
functioning of the division. As stated in section 3, employees closest to the daily
operations are in the best position to understand deficiencies, provide feedback on
them, and to make recommendations for improvement. The practice of analyzing a
task before starting it aids the division in preventing problems.

Examples of methods to provide feedback include Discrepancy Reports (see 3.4.2),
Traveler Revision Requests, Grassroots Safety Committees (see 3.9), and daily
interaction with supervision (see 9.2.3).

Independent Assessments

Independent assessments are conducted by a person (or a group or people) who is
not directly responsible for the area being assessed. These assessments can be
conducted by people from within or from outside the Division. Examples of these
are assessments performed by the QA Manager or SSO on departmental or project
quality/ES&H programs, "OSHA" inspections by TD ES&H inspection teams,
Tripartite assessments, or assessments conducted by the DOE on TD activities.

Independent assessments focus on systems, and use fact-based observations as a

basis for drawing conclusions about the health of the organization's systems and

reporting these conclusions in a way that can be used by line managers to initiate
long-term improvement.
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Technical Division assessments gather information from management systems on:

1. Adequacy - do the systems as they are designed have the potential to succeed?
2. Implementation - are the systems being implemented as designed?
3. Effectiveness - are the systems achieving their intended results?

Findings, concerns, and recommendations generated as a result of independent
assessment activities are typically reported in writing to the person responsible for
the area being assessed. Findings are also entered into the laboratory ES&H tracking
database (ESHTRK - refer to Appendix A for the most current location) and are
assigned to the appropriate person who is responsible for the corrective actions.
Tracking of findings to closure occurs through the mechanism of the Quarterly
Report to the Director describing self-assessment activities. In preparing the
Division's report, Division line management reviews the status of all open ESHTRK
findings.

More details of independent assessments are described in the TD Self-Assessment
Program (SAP). Refer to Appendix A for the most current location of the Self-
Assessment Program.



Technical Division Quality Management Program

Appendix A - Related Documents TD-2010
Date: 05-April-2001

T
L. 2

Page 1 of 5

Section 1:
Technical Division Organization Chart

http://www-td.fnal.gov/ ("Tech Division Info" tab)

Fermilab Policy Manual

http://www.tnal.gov/directorate/documents.html ("Fermilab Director's Policy Manual")

Fermilab ES&H Manual

http://www-esh.fnal.gov/home/esh_home_page.html ("Manuals and Procedures")

Appendix I of the DOE/Fermilab Prime Contract

Available in hard-copy from the Directorate (bobgrant@fnal.gov).

TD Policies and Procedures Manual

Hard-copy distributions in the headquarters library and the Senior Safety Officer. Documents
are also being migrated to the TD home page http://www-td.fnal.gov/ - click on the "Tech
Division Info" tab.

Section 2:

Fermilab ES&H Manual

http://www-esh.fnal.gov/home/esh_home_page.html ("Manuals and Procedures")
Performance Review

http://fnalpubs.fnal.gov/policyguide/artO1set.html (article 25)

See also http://fnalpubs.fhal.gov/Issection/2000review.html, and replace the year with the
current year.

TRAIN database

http://www-esh.fnal.gov/home/esh_home_page.html ("Training and TRAIN")

Grassroots Committee Guidance Document

Available in hard copy from division headquarters.


http://www-td.fnal.gov/
http://www.fnal.gov/directorate/documents.html
http://www-esh.fnal.gov/home/esh_home_page.html
mailto:bobgrant@fnal.gov)
http://www-td.fnal.gov/
http://www-esh.fnal.gov/home/esh_home_page.html
http://fnalpubs.fnal.gov/policyguide/art01set.html
http://fnalpubs.fnal.gov/lssection/2000review.html
http://www-esh.fnal.gov/home/esh_home_page.html
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Section 3:
Technical Division Self-Assessment Program TD-2020
Hard-copy distribution in TD Headquarters. Electronic version maintained in the "OnBase"

document management system under "TD Quality Assurance",
URL http://td-docs.fnal.gov/webdms/login.asp.

Performance Review

http://fnalpubs.fnal.gov/policyguide/artO1set.html (article 25)

See also http://fnalpubs.fhal.gov/Issection/2000review.html, and replace the year with the
current year.

Section 4:
Fermilab Records Management Program

http://www-bss.fhal.gov/RecordsManagement/handbook.html

DOE Records Management

http://www-it.hr.doe.gov/records/

General Records Schedule 20 - Electronic Records

http://andor.nara.gov/grs/grs20.htm

36 CFR Part 1234 - NARA Electronic Records Management

http://www.access.gpo.gov/nara/cfr/cfr-table-search.html (there are various search methods,
choose one that suits your needs)

Technical Division records management tools:
OnBase® document/records management system

http://tdserverl.fhal.gov/proeng/



http://td-docs.fnal.gov/webdms/login.asp
http://fnalpubs.fnal.gov/policyguide/art01set.html
http://fnalpubs.fnal.gov/lssection/2000review.html
http://www-bss.fnal.gov/RecordsManagement/handbook.html
http://www-it.hr.doe.gov/records/
http://andor.nara.gov/grs/grs20.htm
http://www.access.gpo.gov/nara/cfr/cfr-table-search.html
http://tdserver1.fnal.gov/proeng/
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TD Technical Notes

Used to document, publish and organize results of work activities. Speak with Sharon
Spatafora about the details of this system. Documents can be downloaded from
http://tdserver1.fnal.gov/tdlibry/TD-Notes/.

Fermilab Drawing Control System (DCS)

http://www-cad.fnhal.gov/eroupinfo/dcs/dcsinformation.html

Section 5:

Fermilab ES&H Manual

http://www-esh.fnal.gov/home/esh_home_page.html ("Manuals and Procedures")
Device Data Management System TD-2030
Hard-copy distribution in TD Headquarters. Electronic version maintained in the "OnBase"

document management system under "TD Quality Assurance",
URL http://td-docs.fnal.gov/webdms/login.asp.

Section 6:
TD Technical Notes
All notes available from the TD network at \\tdserver1\project\Tdlibry\TD-Notes (web address

http://tdserverl.fnal.gov/tdlibry/TD-Notes/). Some notes available from the web in a
searchable database at http://tdpc84.thal.gov/cgi-bin/docLib-prd/document.pl.

FESHM chapters (all found in the Fermilab ES&H Manual):

2010 - Planning and Review of Accelerator Facilities and Their Operations
5021 - Overhead Cranes, Hoists and Rigging

5031 series - Pressure Vessels and Piping

5032 series - Cryogenic Systems

5033 - Vacuum Vessel Safety

5034 - Pressure Vessel Testing

5035 - Mechanical Refrigeration Systems


mailto:sharons@fnal.gov
mailto:sharons@fnal.gov
http://tdserver1.fnal.gov/tdlibry/TD-Notes/
http://www-cad.fnal.gov/groupinfo/dcs/dcsinformation.html
http://www-esh.fnal.gov/home/esh_home_page.html
http://td-docs.fnal.gov/webdms/login.asp
http://tdserver1.fnal.gov/tdlibry/TD-Notes/
http://tdpc84.fnal.gov/cgi-bin/docLib-prd/document.pl
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National Codes (ASME codes available in hard-copy in EF Design & Drafting group and the
laboratory library):

ASME Boiler and Pressure Vessel Code Section VIII

ANSI/ASME Y14.5M - Dimensioning and Tolerancing

ASME B30.20 - Below-the-Hook Lifting Devices

ASME B31.1-9 - Piping

National Electrical Codes Handbook (available in hard-copy in DT Instrumentation &
Controls group and from the laboratory library)

ANSI/ISA-S5.1 - Instrumentation Symbols and Identification (available in hard-copy in DT
Instrumentation & Controls group)

Procedure for the processing of ERs and ECOs - Specification #5500-ES-360000

Available in hard-copy from the Engineering and Fabrication department (the scope of this
procedure is devices designed by EF).

Section 7:
Fermilab Procurement Manual

http://www-bss.fnal.gov/Procurement/index.html

Fermilab ES&H Manual

http://www-esh.fnal.gov/home/esh_home_page.html ("Manuals and Procedures")

TD Policies and Procedures Manual
Hard-copy distributions in the Headquarters library and the Senior Safety Officer.
DOE Suspect & Counterfeit Items

http://twilight.saic.com/qawg/ ("Alerts and Advisories")

Section 8:
National Institute of Standards and Technology (NIST)

http://www.nist.gov/



http://www-bss.fnal.gov/Procurement/index.html
http://www-esh.fnal.gov/home/esh_home_page.html
http://twilight.saic.com/qawg/
http://www.nist.gov/
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Section 9:
Technical Division Self-Assessment Program TD-2020

Hard-copy distribution in TD Headquarters. Electronic version maintained in the "OnBase"
document management system under "TD Quality Assurance",
URL http://td-docs.fhal.gov/webdms/login.asp.

ESHTRK

http://www-esh.fnal.gov/home/esh_home_page.html ("Assessments and ESHTRK")
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1.0

2.0

3.0

4.0

System Objective

The objective of the Traveler system is to define the sequence of fabrication, inspection and
testing to be performed as appropriate for the division's scope of work.

System Scope

The system is used during fabrication/assembly for all production runs and device repairs, but
is not a requirement during the research & development phase of a project. The Project
Manager (or appropriate designate) decides whether or not to use the traveler system during
the R&D phase of a project.

Although travelers are not required for R&D projects, it is highly recommended to utilize this
process during the R&D phase of a project. Doing so will allow the division to systematically
record, track and maintain the knowledge gained during R&D fabrication.

Definitions

3.1  Responsible Authority or Authorized Designee

The Responsible Authority is the person in charge of the area or activity of which the
traveler pertains to. This person should have a detailed understanding of the process in
question.

The Authorized Designee is authorized by the Responsible Authority to act on his/her
behalf, in his/her absence or as an expert contact in specified areas or activities.

Responsibilities

4.1  Process Engineering

The Process Engineering Group, within the Engineering & Fabrication Department, is
responsible for the implementation and maintenance of the traveler system. Process
Engineering works with Production and Engineering in the development and
maintenance of the travelers.

4.2 Department Heads & Project Managers

Department Heads & Project Managers are responsible for providing adequate
resources to allow for adequate resources to implement, operate and maintain the
traveler system. Travelers are part of how the division conducts business, and so
appropriate resources must be allocated.
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5.0

4.3

4.4

Quality Assurance Officer

The Quality Assurance Officer is responsible for helping to develop and maintain the
traveler system. The QA Officer is also responsible for coordinating the appropriate
training on the system.

Responsible Authority

The Responsible Authority is responsible for reviewing and approving critical steps in
the traveler. It should be noted that the "Responsible Authority” does not have to be
one person - there can be many Responsible Authorities for one traveler.

System Specifics

5.1

Descriptions
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TD / Engineering and Fabrication Specification # 5520-TR-333661

October 22, 2002

Rev. B
Revision Page
_Revision  Step No, Revision Description TRR No. Date
None N/A Initial Release N/A 4/10/02
A 73 Added Step frem TR-333660. “Weld the Manifold Holder Plate....... 1477 8/22/02
8.8 New step; Prime all arcas of the magnet not previously painted with Paint
Primer (MA-388153). Note: Do not prime the survey holes, ground lug hole,
cle.
8.9 New step; Paint all primed arcas of the magnet using Paint INAL Blue
{(MA-351184). Note: Do not paint the survey holes, ground lug hole, ete.
8.10 Added Step from TR-333660. *Wrap all Jeads......”
8.11 New step; Verify the magnet is properly painted and stenciled.
B 53 New. Indicate if Beam Tuhe is received with or without Locating Pins 1504 10/22/02
welded on tube.
54 New. If beam tube is received without positioning Tugs pre-welded in place,
position, mark, and weld the Jocating pins (MA-412028) (2 ca) onto the
beam tube as per Beam Tube Assembly DWG (MD-412004),
5.0 Section 5.0 Re-arranged steps 5.14 10 5.21 1o incorporate new parting

plane measurements/tables and to increase final bolt 1orque 1o 350 1U/1bs.

Booster EDWA Dipole Magnct Dis-Assembly Megner Serial No. . FDWA()(b- l

Re-Assembly with Beaim Tube Pive 2 of 24
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Rev. B

Ensure appropriate memos and specific instructions are placed with the traveler before issuing the
sub traveler binder to production.

1.0 General Notes

1.1

1.2

1.3

1.4

L5

1.7

1.8

White (Lint Free) Gloves (Fermi stock 2250-1800) or Surgical Latex Gloves
(Fermi stock 2250-2494) shall be worn by all personnel when handling all product parts
after the parts have been prepared/cleaned.

All steps that require a sign-off shall include the Technician/Inspectors first initial and full
last name.

No erasures or white out will be permitted to any documentation. All incorrectly entered
data shatl be corrected by placing a single line through the error, initial and date the error
before adding the correct data.

All Discrepancy Reports issued shall be recorded in the left margin next to the applicable
step.

All personnel performing steps in this traveler must have documented training for this
traveler and associated operating procedures.

Personnel shall perform all tasks in accordance with current applicable ES&H guidelines
and those specified within the step.

Cover the magnet assembly with green Herculite (Fermi stock 1740-0100) when not being
serviced or assembled.

Al Room Cure Epoxy to be applied at an ambient temperature of 65° F,

2.0 Parts Kit List

2.1

Not Parts Kit Required. See Traveler TR-333660.

Booggter EDWA Dipole Magnet Dis-Assembly Magnet Serial No. EDWAOOH
Re-Assembly with Beam Tube Page 3 of 24



TD / Engineering and Fabrication Specification # 5520-TR-333661
October 22, 2002

Rev. B
3.0 Incoming Inspection
31 Visually inspect the magnet for damage. Inspection should inciude but not m/
restricted to, the magnet cores, coil (return and lead) ends, electrical power
flags and water manifold.
/
3.2 Ensure all water manifold hardware, including ferrules, fitting/fitting @/
nuts, etc., are present.
33 Verify the EDW A Dipole Magnet has a ‘MTF Measurements’ sticker applied. E‘I/

to the magnet.

LA:_:Z I : / [/~ ’X* ” ;;
ﬁchnician(s) Date

34 Remove from the Upper Coil Assembly Connecting Plate and Lower Coil Assembly Q/
Connecting Plate; Plate (MB-412002), Plate Threaded (MB-412003),
Hex Socket Head Cap Screw (MA-41200) and Lock Washer (MA-412010).

Note:  All screws, lock washers, plate, and plate, threaded are to be saved for
later re-instaliation.

HexHd Cap Screw
(MAJ12009) | ook Washer
{MA-412010)

Plate Plate, Threaded
(MB-412002) {(MB-412003)

Bopster EDWA Dipole Magnet Dis-Assembly Magnet Serial No, EDWAOO4-.
Re-Assembly with Beam Tube Page 4 of 24



TD / Engineering and Fabrication Specification # 5520-TR-333661
October 22, 2002

Rev. B
35 Perform an electrical check of the Upper and Lower Coil and record results below.
Note:  Insulate the Upper Coil Connecting Plate from the Lower Coil Connecting
Plate using 0.005" kapton non-adhesive film before performing the
Electrical Inspection.
. Equipment Serial .. . Out of
Upper Coil Number Limit Actunal Measurement | Pass | Fail Tolerance

Coil Resistance ‘@_ mg 14.1t0 17.1 I i.% mQ| &~

LS @ 1 KHa - For lée;f;cncc‘ [7(.“ M l'\'
2y

Q@ 1KHz

LS @ 100 Hz

Only |-
For Refi
or Oeﬂ;a;ence Q L&( (0 “ u

Q @ 100 Hz

100 V Ring

Hi Pot
Coil to Core
1500 v

. Equipment Serial i . Out of
Lower Coil Number Limit Actual Measurement | Pass | Fail Tolerance
Coil Resistance SRS N 14110 17.1 14-01 (> mQ| |
- For Reference
LS @ 1 KHz only SN
@ 1KH R
Q ‘ U L5
For Reference
]
LS @ 100 Hz only E),L( o
Q @ 100 Hz 1 L[
100 V Ring
(_
Hi Pot Y

ooy A ZOSO-E ouA Z-| AN

Inspector Date

Boofter EDWA Dipole Magnet Dis-Assembiy Magnet Serial No. EDWAOO4-!
Re-Assembly with Beam Tube Page 5 of 24




TD / Engineering and Fabrication Specification # 5520-TR-333661
October 22, 2002

Rev. B
4.0 Magnet Dis-Assembly
Completed
4.1 Remove the Hex Socket Head Cap Screws (MA-412007) (14 ea) with 17 Flat B/
Washer (MA-412008) from the Upper Half Core Bolt Holes.
. Manitold Holder
Upper Manifold Plate
Assembly. (MB-412138)
Remove the
HexHdScrew
Washer&Nu
front the top
core Only! 2
EDWA Magnet
(Return End looking toward Lead End)
4.2 Remove the HexHd screws, washes, & nuts holding the Upper Coil Manifold g/
from the Manifold Holder Plate. This will allow the Upper Core to be removed
without dis-assembling the Upper Coil Manifold Assembly.
Note:  The Lower Coil Assembly manifold will not be removed.
A pbit” 2/ [0 5/02.
Technician(s) Date
4.3 Using the overhead crane and appropriate lifting equipment, remove the Upper D/
Core Assembly (ME-388242).
4.4 Remove the Polyurethane Pads (MA-412006) from the top of the Upper Coil D/
Assembly.
Note:  Polyurethane Pads will be re-used during re-assembly of magnet.
4.5 Using the overhead crane and appropriate lifting equipment, remove the Upper g/
Coil Assembly (ME-388193),
%/’W 10f15/0)
Technician(s) Date = '
Booster EDWA Dipole Magnet Dis-Assembly Magnet Serial No. EDWAO{M!)

Re-Assembly with Beam Tube Page 6 of 24



TD / Engineering and Fabrication Specification # 5520-TR-333661
October 22, 2002

Rev. B
5.0 Magnet Re-Assembly with Beam Tube Assembl
5.1 Visually inspect the Beam Tube (MD-412004) for damage including dents a—
and dings and attach the incoming leak check sticker below.
Note:  If beam tube is received with an incoming leak check sticker, perform
a vacuum leak check and record results below.
. ~
PART )é’— O . SCALE SCALE
NO-ED:\) 3T0§)PI NS UNITS UNITS DETERMINATION OF MINIMUM
' e BEFORE WHILE DETECTABLE LEAK
DATE OPERATOR'S HELIUM | ENCLOSURE
TIME LAST NAME PROBE FLOODING MDS -+ ((Response - Bckgnd) + Leak Value) = MDL

I Cho @8k Badl) | Q Mo¥ST301 Bsiphsin

ANYAN /1570

Inspector Dafe

52 Clean the Beam Tube Assembly (MD-412004) using Isopropyl Alcchol B/
(Fermi stock 1920-0300).

5.3 Beam Tube received with Locating Pins welded, proceed to Step 5.5, B

Beam Tube received without Locating Pins not welded, proceed to Step 5.4 B/

Date \

5.4 f beam tube is received without positioning lugs pre-welded in place, position, B/
mark, and weld the locating pins (MA-412028)(2 ¢a) onto the beam tube as
per Beam Tube Assembly DWG MD-412004.

A Vsl N
Technician(s) Date
, / % A—n ,v//S//C)L

Date

Install Beam Tube Assembly (MD-412004). Ensure the Locating Pins are properly D/

10190 9

Date

Booﬁter EDWA Dipole Magnet Dis-Assembly Magnet Serial No. EDWAOO4-‘
Re-Assembly with Beam Tube Page 7 of 24 '



TD / Engineering and Fabrication Specification # 5520-TR-333661
October 22, 2002

Rev. B
X 56 Verify the Beam Tube is installed correctly and the locating pins are properly a
installed into the Lower Half Core.
o
e [= L <=
Lead Person Date
Completed
57 Install one Upper Coil Assembly. Ensure Coil Assembly is centered
longitudinally with respect to the Lower Half Core. Ensure Coil Serial
Number matches Step 6.10 serial humber
Note:  During installation of the Upper Coil Assembly, ensure the Connecting
Flags on the Upper Coil Lead End and Lower Coil Lead End are aligned
properly and are not damaged.
58 Connect the Upper Coil Assembly Connecting Plate and Lower Coil Assembly d
Connecting Plate together with Plate (MB-412002), Plate Threaded (MB-412003),
using Hex Socket Head Cap Screw (MA-41200) and Lock Washer (MA-412010).
Note: Do not tighten screws. This allows sliding of the coils during the Upper
Half Core installation.
HexHd Cap Screw
(MA-812009) | ok washer
(MA-412010)
Plate, Threaded
(MB-412002) (MB-412003)
/17100
Date N\
5.9 Install Polyurethane Pads (MA-412006) onto the top of the Upper Coil Assembly
as per EDWA Final Assembly (ME-388191).
WAy 1/15/02
Technician(s) Date
X 3.10 }fgrify Polyurethane Pads are correctly installed.
Ty (R e V7L
» T
Lead Person ate
Booster EDWA Dipole Magnet Dis-Assembly Magnet Serial No. EDWAOO4-(!

Re*Assembly with Beamn Tube Page 8 of 24



TD / Engineering and Fabrication Specification # 5520-TR-333661
Qctober 22, 2002
Rev. B

o 5.11 Ensure Dowel Pin (MA-412012) (2 ea} are properly installed in the Lower Half
Core as per EDW A Final Assembly Dwg (ME-388191).

F'
Dowel Pin, 1/2" X 1" Ig

%‘W //'//5’92.

Technician(s) Date

5.12 Using the overhead crane and appropriate lifting equipment, position the Upper o
Core Assembly (ME-388242) onto the magnet assembly. Ensure Upper Half Core
aligns with the Lower Half Core alignment dowel pins.

Note:  During installation of the Upper Core guide the Upper Half Core to
prevent damage to the Upper Coil Assembly including Power Flags
and Upper Coil Manifold Assembly.

- Upper Half Core
N —
(N
N\
\ olofelcfo oJolo
N Nt aane N
§ clejoio]o ojojololoiN]
N) IORRE AEEAR Polyurethane Pads
N\ B80ac ad (MA-412006)
Beamn ~
]
ojojojo [=] L3 =) /
clejele|o olajolo /
/ olo]clelo olofo]e
Qlojo]ejo 0{0{010
ajojeje]o Qlafe
// // %
\ G-10 S‘bacers
Lower Half Core (MA-412005)
- el 11/ 13/22
Technician(s) Date !
Booster EDWA Dipole Magnet Dis-Assembly Magnet Serial No. EDWAOO4-(‘_

Re-Assembly with Beam Tube Page 9 of 24



TD / Engineering and Fabrication Specification # 5520-TR-33366!
October 22, 2002

Rev. B
Completed /
5.13 Install Hex Socket Head Cap Screws (MA-412007) (14 ea) with 17 Flat
Washer (MA-412008) into the Upper Half Core Bolt Holes.
%_//W v/ 18742,
Technician(s) 4 Date
#3 #1 #5 #3
[ L . -
EDWA Magnet
Top View
® . ™ . .
#6 #2 #4 #0 #a
Booster EDWA Dipole Magnet Dis-Assembly Magnet Serial No. EDWAOO4-2

Re-Assembly with Beam Tube Page 10 of 24
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Specification # 5520-TR-333661

October 22, 2002

Rev. B
With the cores in place, and bolts not tightened, measure and record the parting plane gap
at 6" intervals starting at the lead end on both sides of the magnet.
Inches from - . . s
the Lead End Limit Left Side Right Side
o < | mil 05&1’ '031’4
6" < 1 mil .Cﬁ:)z” Gﬁéh
127 < 1 mil ‘ (93)’ 4 . 059,’
» < | mil i r
'8 Y .033
247 < 1 mil 05/ o ‘-0,33,1
30" < 1 mii 03/4 ‘0-;24
36" < | mil O jC) 't O&aﬂ,
427 < 1 mil 050“ .05,
» < I mil N e ~qf
8 N L
54” < 1 mil Ozﬂ‘f ‘03(:)"
60" < | mil E/ 2 9“ c 23
66" < 1 mil - (str ) Cz.l)ﬂ
79 < 1 mil o ZZ,U OZ.) =i
78" < 1 mil O ZO o OZZ ¥
84" < 1 mil O/5y C)/7[
o0 <t Lol | on
96" < | mil 003?’ . qofj
102" < 1 mil Ogr ' 005’ s
108" < | mil O@L[ ] O’OC; 7
14" <1 mil .30 Z"' 005"
Return End <1 mil . /0(/) 2" 004 v
. 'f -
TOTAL Ao 476
1 e i
AVERAGE -9 OLI'L , () Zb'f
/ 3& <19 -2
Inspector Date
Magnet Serial No. EDWAOO4-(!

Booltcr EDWA Dipole Magnet Dis-Assembly
ssembly with Beam Tube

Page 11 of 24



TD / Engineering and Fabrication Spectfication # 5520-TR-333661
October 22, 2002

Rev, B
5.15 Torque the bolts to 200 ft/ibs, starting from the center using a stagger pattern.
q g g gger p
. o ) P
il W/ 1079/
Technician(s) Date
5.16  Measure and record the parting plane gap at 6" intcrvals starting at the lead end on both
sides of the magnet.
JInches from Limit Left Side Right Side
" i 1 - v
0 < | mil ,/OCO' \(,/C-’Cf"
6" < | mil } (/'O { i 3 OC" }!{
» < 1 mil - "
12 Neelk , 00
. < 1 mil e . W
18 .0cé Lol
» < 1 mil . -
24 oter | . Co7”
307 < 1 mil ‘ O/Z,(f ) N @/ny L8
367 <1 mil NN LA RS
- . - i * — .,J
4727 < | mil ) C’[ ‘7 ¥ X O) s
48" < | mil .Qlék R eRiel
547 < 1 mil _ CI—] i Cqu‘; A C;ZZU
60" < 1 mil ) (L l (\ [ ] 026 7
66" < 1 mil 9C/Lf 7S . ‘OBOJJ
» < | mil ‘ {r ey o -
72 QI T L0257
- < 1 mil SR . /
78 N Y
i !
84" < 1 mil ‘ :5” i/’b . C)’ E{ 4
i < | mil e ¥ ) i
90 Oph o S 0C0S e
- — ak
06" < 1 mil OU lf If . f[f‘f; 4
102" < | mil '{)05? 605.’/
108" < 1 mil . OC / I3 ‘ OUZ//
i N 70
114" < 1 ml . ‘f,’(t"u ( ‘. 006 /4
Return End <1 mil . @@D OO
AVERAGE +2] OB oo
N 196
"‘———}nspec: ¥ - Date
Booster EDW A Dipole Magnei Dis-Assembly Magnet Senal No. EDWAOO4-‘

Re-Assembly with Beam Tube Page 12 of 24



TD / Engineering and Fabrication Specification # 5520-TR-333661
October 22, 2002
Rev. B

5.17 Torque the bolts to 250 ft/lbs, starting from the cenler using a stagger pattern.

Note:  Re-torgue bolts as necessary to ensure bolts have stabilized at specified torque.

y Al Lofe3 /02
Te&hnician(s) Date '

5.18 Measure and record the parting plane gap at 6" intervals starting at the lead end on both
sides of the magnet.

Inches from Limit Left Side Right Side
o <1 mil Lo00!r | annt
6" < 1 mil Loob’ | peo”
12" < 1 mil pobt 000"
18" < I mil L ove’ | . 0o0!
24" < I mi] ‘ 00!'( QP
207 < | mil .00 51! -Ot’)&"
e | < g poy!
i <1 mil 005" | oo 7
48" < 1 mil o0y l A . Op !r ¥
547 <t ooy e o
60" < 1mil 003" Wl o120 4%
667 <ml | Lo0tt s Lol
727 <1 mil N AR, BN LA D
- < 1 mil coot ' oo A
84" < | mil 001 ( . DO¢ ¢e
90" <t 1 001" | S ooyt @
96" mt loee! | o3|
102" <tmil 1 O0c ool e
108" <tml 1 mop " _pee"
14" < Imil oo oL
Return End <lmil o0 | oo
TOTAL O3 | OBD
AVERAGE =+ 2] ‘UO\ . oc»(

I

~ T ) =19 P2
\Iusp_@L ‘‘‘‘‘ e Date

Bontlcr EDWA Dipole Magnet Dis-Assembly Magnet Serial No. EDWAOO4—¢I
Re-Assembly with Beam Tube Page 13 of 24 v



TD / Engineering and Fabrication

Specification # 5520-TR-333661

October 22, 2002

Rev. B
5.19 Torque the bolts to 350 fi/lbs, starting from the center using a stagger pattern.
Note:  Re-torque qu]ts s necessary to ensure bolts have stabilized at specified torque.
Gl /\éﬂ/f 3975y 7 8
Tech?l‘{gian(s) / Date =/
5.20  Measure and record the parting plane gap at 6" intervals starting at the lead end on both
sides of the magnet.
Inches from Limit Left Side Right Side
the Laad Fnd
0 < 1 mil A‘Of_}jq Z. o0/
6" <1 mil
127 <1 mil
18" < | mil
24" < | mil
307 < | mil
36" < | mil
4727 <1 mil
48" < 1 mil
54" < 1 mil
60 < 1 mil
66" < 1 mil
727 < 1 mil
78" < 1 mil
84" < 1 mil
90™ < 1 mil 'I
96 < 1 mil
12 < | mil
108" < 1 mil
1147 <1 mil
Return End < | mil
TOTAL g
AVERAGE =21 £ .e0r <.oey ¥
Note: The Parting Plane average gap is not to exceed 0.0057 per side and it is
not tgﬁw one location.
- e
T — Jf]— 18 "
’ Inspector e Date
Booster EDWA Dipole Magnet Dis-Assembly Magnet Serial No. EDWAOO4-01'

Re-Assembly with Beam Tube Page 14 of 24



TD / Engineering and Fabrication Specification # 5520-TR-3330661
October 22, 2002

Rev. B
5.21 Apply label/spray paint in 17 high characters to the top magnet core:
Bolts torqued to 350 ft/lbs.
-t /C/‘;/ L
Technician(s) Date
Bodster EDWA Dipole Magnet Dis-Assembly Magnet Serial No. EDWAOO4-A'

Re-Assembly with Beam Tube Page 15 of 24



TD / Engineering and Fabrication Specification # 5520-TR-33366
October 22, 2002
Rev. B

6.0 Electrical Inspection

6.1 Remove from the Upper Coil Assembly Connecting Plate and Lower Coil Assembly b/
Connecting Plate the Plate (MB-412002), Plate Threaded (MB-412003),
Hex Socket Head Cap Screw (MA-41200) and Lock Washer (MA-412010).

Note:  Insulate the Upper Coil Connecting Plate from the Lower Coil Connecting
Plate using 0.005” kapton non-adhesive film.

HexHd Cap Screw
(MA-412009) Lock Washer
(MA-412010)

Plate, Threaded
(MB-412002) {(MB-412003)

/ (ﬂ //~/§~c5___

Inspeg B Date

Bogster EDWA Dipole Magnet Dis-Assembly Magnet Serial No. EDWAW%
Re-Assembly with Beam Tube Page 16 of 24



TD / Engineering and Fabrication Specification # 5520-TR-333661
October 22, 2002

Rev. B
6.2 Perform an electrical check of the Upper and Lower Coil and record resulis below,
Note: Insulate the Upper Coil Connecting Plate from the Lower Coil Connecting
Plate using (.005” kapton non-adhesive film before performing the
Electrical Inspection.
. Equipment Serial . . Out of
Upper Coil Number Limit Actual Measurement | Pass | Fail Tolerance

Coil Resistance 32{—%}5,5 14.11017.1 /S /8 mQ vV

LS @1 KHz ?Li (L)l 2 for Ié;e:?;ence 95!.’ u H —_ .

Q@1KHz )4

LS @ 100 Hz 2 H2

Q @ 100 Hz

100 V Ring

Hi Pot . -

cOilstnoocVore P{% Oj 0> <5pA ‘\ HAN- e
Lower Coil Equipment Sexial Limit | Actual Measurement | Pass | Fait | . Q%tof
Coil Resistance 29 -] 5-’5 1410171 | 1S 11 mQ

LS @ 1 KHz 70615 Cony | J86 M H ’

Q @ 1KHz

o .3

i

LS @ 100 Hz

For Iglfle;ence Z . \552 /)n H

Q @ 100 Hz
100 V Ring

Hi Pot 6 )
Coil to Core P‘/R <5 pA N \ Ua o f

1500 vV O O ?)

—TTTTT e —
—
e > [ G
Inspector Date
Bodster EDWA Dipole Magnet Dis-Assembly Magnet Serial No. EDWA004-(!

Re-Assembly with Beam Tube Page 17 of 24



TD / Engineering and Fabrication Specification # 5520-TR-333661
October 22, 2002

Rey. B
6.3 Connect the Upper Coil Assembly Connecting Plate and Lower Coil Assembly hu
Connecting Plate together with Plate (MB-412002), Plate Threaded (MB-412003),
using Hex Socket Head Cap Screw (MA-41200) and Lock Washer (MA-412010)
and torque to 50 ft/lbs.
Note:  Remove the 0.005” kapton non-adhesive film before tighten Connecting
Plates together.
HexHd Cap Screw
(MA412009) | ook Washer
(MA-412010)
Plate Plate, Threaded
(MB-412002)  (MB-412003)
6.4 Perform an electrical check of the Full Magnet and record results beiow.
Equipment Serial .. . Out of
Full Magnet Number Limit Actual Measurement | Pass | Fail Tolerance
Coil Resistance 52_ -15/ 5-— 28.210 34.2 20. 2] mQ|L7

LS @ 1 KHz ‘ 1.S T pmk

Q@1KH:z _ : [ 2

LS @ 100 Hz

Q @ 100 Hz

100 V Ring

Hi Pot
Coil to Core
1500V

Bopster EDWA Dipole Magnet Dis-Assembly Magnet Serial No. EDWA004-' b
Re-Assembly with Beam Tube Page 18 of 24 ’



TD / Engineering and Fabrication Specification # 5520-TR-333661
October 22, 2002

Rev. B
7.0 Maunifolding
Completed
7.1 Re-connect the Upper Coil Assembly Inlet Manifold (MC-388261) to the g/
Manifold Holder Plate on the Upper Core using HexHd Screws (MA-412011),
flat washer (MA-412012), and nuts (MA-412013), per EDWA Final
Assembly Dwg (ME-388191).
Install Upper Coil
Outlet Manifold R.H. Manifold Assembly
(MC-388261) using HexHd Screw
Washer/Nut
HexHd Screw
Washer /ims” P
Nut W\ 77
N n A e S iR
OF © 4cnoon / ferstipets ¢
_ alt Jecc k7
Inlet Manifold A% e WY
(MC-388260)
\N nenoo
Outlet Manifold L.H.
(MC-388262) EDWA_ Magnet
{Return End looking toward Lead End)
A W4 74
Technician(s) Date
X 7.2 Verify correct installation of the Upper Coil Manifold Assembly to the Upper Core.
Jl- G- 02
ead Person Date
73 Weld the Manifold Holder Plaie (MB-412138) for the Outlet Manifold L.H. g/
and Outlet Manifold R.H. to the magnet as per EDWA Final Assembly
Dwg (ME-388191).
A A
Weldor(s) Date
A (ef15/c2
Technician(s) Date 7 ¢
Bodster EDWA Dipole Magnet Dis-Assembly Magnet Serial No. EDWAO(M—(!‘
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Rev. B
8.0 Magnet Final Inspection
8.1 Perform a Post Manifold electrical check of the Magnet and record results below.
Electrical Test Equipment Serial Limit Actual Pass | Fail Out of
Number Measurement Tolerance

e Y LS | e | 36 om0 o

LS @ 1 KHz ‘

Q @1KHz

LS @ 100 Hz

Q @ 100 Hz I

100 Volt Ring | § 6‘ 9 0)‘(\)
| A .

.
Hipot Coil to

Core AQD’SC:% 1500 V@ <5« uAU

O s n/ i4/oa

Inspector Date

8.2 Leak check the joints. Perform a 30-PSI pressure test using house air and snoop (Fermi
stock 1070-2200) on the manifold joints prior to performing the Tow tests.

Coil Location | Pass | Fail
Upper Coil —

P

Lower Coil f./

Booster EDWA Dipole Magnet Dis-Assembly Magnet Serial No. EDWAOO4-‘ S
Re-Assembly with Beam Tube Page 20 of 24



TD / Engineering and Fabrication

Specification # 5520-TR-333661

October 22, 2002

Rev. B
8.3 Perform a Flow Check at a AP of 60 PSI and 100 PSI and record the results below. Refer
to the Mechanical (Flow) Inspection (5520-ES-318968).
Upper Coil Assembly
Flow Test Flong;r;genal Limit Actual Measurement Pass Fail T(g::a{:;:e
AP6OPSI | |, (W >15GPM ANO T
AP 100 PSI > 2.0 GPM ’3 iy —
Lower Coil Assembly
Flow Test FlowNE;:';eSrerlal Limit Actual Measurement Pass Fail T(g::at:lt;:e
AP 60 PSI M Fe > 1.5 GPM D2 —
T
AP 100 PSI > 2.0 GPM ), 6'3
8.4 Perform a hydrostatic check of the joint at 500 PSI for 30 minutes.
Coil Location | Pass Fail
Upper Coil e
Lower Coil ”
8.5 Purge the Upper Half Magnet water passage using house air, until no water is present B/
in the manifold
86 Purge the Lower Half Magnet water passage using house air, until no water is present Q/

Boogter EDWA Dipole Magnet Dis-Assembly

in the manifold.

QO 60

Inspector

Re-Assembly with Beam Tube

Magnet Serial No.

Page 21 of 24
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TD / Engineering and Fabrication Specification # 5520-TR-333661
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Rev. B
Completed
8.7 Perform a Vacuum Leak Check of the Beam Tube Assembly and record results a
below.
PART SCALE UNITS | SCALE UNITS DETERMINATION OF MINIMUM
NO. BEFORE WHILE DETECTABLE LEAK
DATE | OPERATOR'S HELIUM ENCLOSURE ™31y~ ((Response -Bekgnd) + Leak Value) = MDL

TIME | LASTNAME PROBE FLOODING

P A0 |k [ x| 2 PR oo Band JoD-

—

® 6D (/2 O3

Inspector Daté

8.8 Prime all areas of the magnet not previously painted with Paint Primer (MA-388153).
Note: Do not prime the survey holes, ground lug hole, etc.

8.9 Paint all primed areas of the magnet using Paint FNAL Blue {(MA-351 i84).
Note: Do not paint the survey holes, ground lug hole, ete.

(DY = -1 P-0)

Technician(s) P Date

8.10 Wrap all tubing at the lead end with Fiberglass Tape (MA-116511). Paint the wrapped

lez_aWy Paint (MA-274444) and Epoxy Paint Catalyst (MA-2744435).
S S fOZ
Technician(s) y Date,/ 7/

X 8.11 Verify the magnet is properly painted and stenciled.
Inspector Date’
Booster EDWA Dipole Magnet Dis-Assembly Magnet Serial No. EDWA004-¥)

Re-Assembly with Beam Tube Page 22 of 24



TD / Engineering and Fabrication Specification # 5520-TR-333661
October 22, 2002
Rev, B

8.12 Affix the completed Generic Magnet Identification Labels (MA-318490) (Qty. 2) on the
magnet. Place one label on the Lead End, Non-Mainfold Side, approximately 6” from
magnet end. Place the other label on the magnet on the Return End, Manifold Side,
approximately 6” from magnet end. Affix a completed Generic Magnet Identification
Label (MA-318490) to this page or complete the facsimile below.

T-mwmmlon
‘Booster 5.3 - 2 -120 EDWA Dipole Magnet

Serial No: EDWAQGS-1 Drawing No: ME-18819] Magnet Weight: 9,500 Lbs

DCResistance:  Ls@1kHz  Q@IkHz  Ls@I00Hz Q@I00HZ | Pogunic @

Upper Coil: 1519 mfy 934 pH 1.4 242 mH 1.5
Lower Coil: 15.11 m 896 uH 1.3 138 mH 1.4
Full Magnet: 30.t mi 1.95 mi 1.2 534 mH 1.3

Flow Low 60 APSI: Flow High 100 APSI: Hydro Upper and Lower Coil @:
Upper Coil: 24 GPM 321 GPM 500 PSIG for: 30 Mi
Lower Coil: 242 GPM 323 GPM

Previous Serial No(s): EDWA004-0
Ramarks. This set of slectrical measuramanis ware teken with

the Bawrn Tube instalied.
Dste Compicied:  11/20/2002

Partially Completed
Generic Magnet Identification Label (MA-318490)

[[—290 =S

ﬂnr

Date
813
Update DSR Keywords
Location,
Location Verified Date
Status )
Make entry regarding work
performed.
{' - (ot Letne s (D)
{ead Petson [/ {
- 22- 0 X
Date
Booster EDWA Dipole Magnet Dis-Assembly Magnet Serial No. EDWA004_(! B

Re-Assembly with Beam Tube Page 23 of 24
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October 22, 2002
Rev. B

9.0 Production Complete

9.1 Process Enginecring verify that the Booster EDWA Dipole Dis-Assembly/Re-Assembly
with Beam Tube Traveler (5520-TR-333660) is accurate and complete. This shall
include a review of all steps to ensure that all operations have been completed and signed
off. Ensure that all Discrepancy Reports, Nonconformance Reports, Repair/Rework
Forms, Deviation Index and dispositions have been reviewed by the Responsible
Authority for conformance before being approved.

\
)

Process E‘ngineéﬂngﬁ)csig‘lfcc Date é

Boagster EDWA Dipole Magnet Dis-Assembly Magnet Serial No. EDWA004-0
Re-Assembly with Beam Tube Page 24 of 24




0102-ES-292302 Revision E
ADDITIONAL PARTS REQUEST

ADDITIONAL PARTS REQUEST FORM SHALL BE USED TO ACCrSS ALL ITEMS FROM INVENTORY
WI1TH THE EXCEPTION OF PARTS KITS.

THIS FORM MUST BE SIGNED BY AN ACQUISITIONER BEFORE BRINGING TO THE STOCKROOM

MAGNET OR COIL# EDWA003-0 & 604 -0 REQUESTED B@fﬁnsm
DATE REQULSTED _9/26/02 DELIVER TO _Bob Jensen /1B #2
BUDGET CODE _FOI NEED BY DATE _J0/2/02
JOBTICKET # MMR #

MACHINE SHOP REO. # PO #

PURCHASE RELEASE # OTHIR

PARTS STATUS (CHECK ONE)

(I DEFECTIVE PARTS ISSUED CJPARTS SCRAPPED [ AR ITEMS

[J DEFECTIVE ASSEMBLY MISSING FROM KIT ALREADY 1SSULD

B INDIVIDUAL PARTS _ [ CONSUMARLES ] PARTS LOST
ACQUISITIONER SIGNATL‘REM.’CL{?Q e ¢ 78 par ///]A.L

PLEASE ININCATE REVISION REQUIRED

LOCATION PART # RLEV Ty UoM DESCRIPTION RIF# SIR #
T N TA T Each | Bemdaleasy Mz iz
Z84- BN _ (413028 — |4 4 LecamineBa - [77450
L / o
/ /1 -

Vil P I
I 7[ A ] /
STOCKROOM SIGNATURE %’( A D4 J ZH}/ DATE{ /(// 5/ / 02

PARTS DELETED FROM DATABASE W ID4 DATE

A COPY OF THIS FORM IS TO BE INCLUDED IN WITH THE TRAVEL FR

PARTS RECEIVED BY @b ?\J Q”";)"'l ID# OZ LS’DATE “/’4'/02

Page 1 of |



08:36:27 Tue Nov 19, 2002

17 20.0v —2.008 50.08/ £1 STOP

R R R T R o Y T B RO PR Ry B Ry Y By Ry O oy Py Oy BT BY P Y Py B IY Y SYRY RS EYSYRYRY Y FYSTRS O D

e

— State Volts/Div Position Cplg BW Lim Inv Probe
C 11 On 20.00 V -21.88 V AC On Off 10:1
Chan 2 Off 50.00mv 0.000 V DC QOff Qff 1:1

Main Main Time Delayed Delayed
Mode Time/Div Delay Ref Time/Div Delay
Horizontal Normal 50.00us/ 2.000us Left =~ww------ ——----

Trigger Mode Source Level Holdoff Slope Couplg Reject NoiseRej
Normal Ch 1 4.375 V 200.0ns Pos DC Oft Off

Display Mode: Normal

Traveler Y Y

Step # oL

Magnet Serial Number FEoiw 0041 Lovee
Technician D D7

Page Count ] of )




08:35:20 Tue Nov 19, 2002

™ %0 ov ~2.00¥ 50.0%/ £1 STOP

-~ State Volts/Div Position Cplg BW Lim Inv Probe
C 11 On 20.00 V -21.88 Vv AC On Off 10:1
Chan 2 Off 50.00mv 0.000 Vv DC Off Off 1:1

Main Main Time Delayed Delayed
Maode Time/Div Delay Ref Time/Div Delay
Horizontal Normal 50.00us/ 2.000us Left -=------ ---_-

Trigger Mode Source Level Holdoff Slope Couplg Reject NoiseRej
Normal Ch 1 4.375 Vv 200.0ns Pos DC Off Off

Display Mode: Normal

Traveler 55> 661

Step # G.L

Magnet Serial Number EDLA OOdfl — | epen
Technician S50

Page Count ] of |




08:33:42 Tue Nov 19, 2002

1~ 0.0V —2.008 50.0%/
w . . . : ~ P

-|4-h|i--|4-ri4-hiq-ilq-rli-rl4-h¥|4-r|i-r|4-ri4-r|4-i|4-r|f-r|4-r

£1 STOP

R

- State Volts/Div Position Cplg
¢ i1 On 20.00 V -21.88 V AC
Chan 2 Off 50.00mV 0.000 V DC

Main Main
Mode Time/Div Delay
Horizontal Normal 50.00us/ 2.000us

Trigger Mode Source Level Holdoff Slope

Normal Ch 1 4 .375 Vv 200.0ns

Display Mode: Normal

BW Lim Inv
On Off
Off Off

Time
Ref
Left

Posg

DC

Probe

10:1
1:1

Delayed
Time/Div

Couplg Reject

Off

Delayed
Delay

NoigeRej
Off

Traveler

5255661

Step #

¢ 4

Magnet Serial Number

€ Dle>O04 - |

Technician

ERREYT-18

Page Count

[

of |




08:38:43 Tue Nov 19, 2002

1" z0.0v —Z2.008  50.08/ £1 STOP

SO Y O FOOR 1O IO O T

SE——

TR ETE B BT RS ST EYPYRY RV EYEY PYRY RN YR Y B

|.|.|.|.i.|.|.|.|.i.|.|.|.;.[.|.|.|.|.i.|.g.|.|.

— State Volts/Div Position Cplg BW Lim Inv Probe
C 11 On 20.00 Vv -21.88 V AC On QOff 10:1
Chan 2 Off 50.00mv 0.000 V bC Off Off 1:1

Main Main Time Delaved Delayed
Mode Time/Div Delay Ref Time/Div Delay
Horizontal Normal 50.00us/ 2.000us Left --------  -----

Trigger Mcde Source Level Holdoff Slope Couplg Reject NoiseRej
Normail Ch 1 4.375 V 200.0ns Pos DC Off Off

Display Mode: Normal

Traveler DE366(

Step # 3.

Magnet Serial Number EDivw 0Oy ~|
Technician 3. Sy ac
Page Count ] of |




14:57:28 Tue Nov 19, 2002

1~ z0.0v +—2.008  50.0%/ £1 STOP

.+. T

T Y ET B B O R B P O By Y B Y DY Y Y B S Y RY RV S R SRR Py ST Ry PY RS EY Y ST R B Y SY R RS BTSRRI B

A

oeef

- State Volts/Div Position Cplg BW Lim Inv Probe
C 11 On 20.00 Vv -21.88 V AC On Off 10:1
Chan 2 Off 50.00mV 0.000 V DC QOff Off 1:1

Main Main Time Delayed Delayed
Mode Time/Div Delay Ref Time/Div Delay
Horizontal Normal 50.00us/ 2.000us Left -------- = ——---

Trigger Mode Source Level Holdoff Slope Couplg Reject NoiseRej
Normal Ch 1 4.375 V 200.0ns Pos DC Off Off

Display Mode: Normal

Traveler 2'5 (C )
Step # P‘ N
Magnet Serial Number EDULA e - ]

Technician ® ey
Page Count | of




TD / Engineering Fabrication Specification No.: 5520-FM-318902

February 1, 2002

Rev. K
Traveler Title: Specification No: Revision: DR No:
Booster 5.3-2-120 EDWA Dipole Dis-Assembly/Re- [ 5520-TR-333661 B L B —| L EDW-0017 |
Assembly w/Beam Tube
Step No: Drawing No: Routing Form No: Serial No:
5.5 | | ME-388191 | [ | | EDWA004-1 |
Discrepancy Description:
Step instructs to, Install Beam Tube Assembly (MD-412004). Ensurc the Locating Pins are properly installed into the pins
holes in the Lower Half Core.
Visual inspection discovered that the lead end locating pin (MA-412028) does not fit properly into the locating hole in the
lower half core (ME-388243).
——
NOV 2 2 A0 L
Originator: Date:
Dennis Gaw | 11/21/02
Cause of Nonconformance:
Pin weld is too big to fit the chamfer in the core pole..
Respoensible Authority: Date:
Sasha Makarov | 11/21/02

Discrepancy Report Form




TD / Engineering Fabrication Specification No.: 5520-FM-318902
February 1, 2002

Rev. K

Disposition:

Grind off excess of weld.

All of the affected beamtubes have had the excess weld removed and have passed helium leak tersting.
(Dennis Gaw 11-21-02).

Responsible Authority: Date:

Sasha Makarov J F1721/02

Corrective Action to Prevent Recurrence:

None

Responsible Authority: Date:

| Sasha Makarov J 11/21/02

Comective Action/Disposition Verified By: Date:

[ towon ]

Will Configuration be affected?: L] YES v NO

Identified problem area:

[ ] Material ] Manpower W] Method [ ] Machine [.] Measurement

Reviewed By: Date:

r Bob Jensen J

Discrepancy Repoert Form




Specification #5520-FM-333599
October 31, 2000
Rev. None

TD/Engineering & Fabrication
Production Readiness Check-Off List

Project

| \ CQXC
Name: %ﬁ:&‘\’?/ﬂ. @D AN \_Eg oLE mm})

Designator EDS

Serial No’s:

S/C

DSR Completed

Process Engineering

MoV
NO

Budget Code F:O:\:_ Project Code Ol
Project Contact: E-W\R-KA\(SD\) Phone 4’_} 3¢
QTY: 320 Date Req’d:

Magnet Magnet Cusoo1 = o0

OOt~ 00S
Conv Mag Series List
Sign-Off Date

—~ | Production Package YES

DWG Book

OK to Start Production

TD/E&F Production Check-Off

%NO

Page 1 of 2

Schedu}e: YES >< broces Eninerig
DWGS: | Main Assy [Ne- 38319 |
Toolin Existing YES NO
YES NO
YES [ [NO || Bdefes |2l
YES NO ~
YES NO
YES| % |NO I Yie 23/
Parts YES NO o~
Tooling: | YES| ¢ |NO O ot yes- [2/2/c
Travelers: | YES | |NO T’a"e’?"‘# ﬁém 2Rl
Parts Kits: | YES | |NO b ¥¥ | 2fafe

Process Enénﬁ'ngé 1 l ﬁ

A 'Z/r//é

esignes




Specification #5520-FM-333599
October 31, 2000

Rev. None
- TD/Engineering & Fabrication
Production Readiness Check-Off List

Project : : Cal C
Name: B@QSTE& EDLQA‘ ol UJS(QBAH\\Q
Budget Code ;‘D Project Code Q\\Q(O
Project Contact: A X m Phone
QTY: 3 ' |DateReq’d:
Magnet Magnet CoEoT = O30
Designator DWW | Serial No's: OO C}OHV %gsg?c T
DSR Completed DOT -Off Dat

Pr(gg:%nzinierin 'PE:D'D lgn e
Schedule: | YES NO .
Io)w\eNmeS Main Assy

__ | Tooling Existing YES | g

Foddl|YES|  |NO

bty | Yoo | X |NO > 1[5 o

Existing YES NO )

Provided by YES NO

Requestor .

YES NO &,by o V[,

Parts

Ordered/Received?

NO

rocess Engineering

Tooling: q
Travelers: | YES (No| Ty 32"‘“:3 No.¥
Parts Kits: | YES X NO

- I;rggllction Package YES

OK to Start Production

TD/E&F Production Check-Off | ]

Page 1 0of2

Process Engineering

Process Engineering

Process Engineering

John Carson/designee




Specification #5520-FM-333599
October 31, 2000

Rev. None
- TD/Engineering & Fabrication
Production Readiness Check-Off List

Project LPPER] Lower—
Name: BootEr. EDWA KDTCPOLQ Comj NES\
Budget Code FoT Project Code ) bb
Project Contact: <, A mw Phone : Y 4’_]_ 2 4._.
QTY: Date Req’d:
Magnet Magnet O\ —005

g ﬂ. . R uc- ool tL.L~ 0O\ /oos
Designator EDw Serial No’s: oolfoes ©0tfoos
S/IC Conv ) | Mag Series List

DSR Completed N\ P Sign-Off Date

Process Engineering

gsggg:elvl & YES X NO P@é eeripg Sfl'L{c

DWGS: Main Assy l&'_‘gg%&
_ ITooling | Existing YES NO

Provided by YES NO

Requestor
Develop YES| X |NO (&b Y3 | 312/
Existing YES NO
Provided by YES NO

Requestor

peviep | DS | % |NO CobPDorie 2li2fc

Parts YES NO

Ordered/Received?

Tooling: | YES
Travelers: | YES

Parts Kits: | YES

212

e

TD/E&F Production Check-Off Page 1 of 2 10/3.

—~ | Production Package

DWG Book

OK to Start Production




Specification #5520-FM-333599
October 31, 2000

Rev. None
- TD/Engineering & Fabrication
Production Readiness Check-Off List
Project BoonTER. Wi Livole
Name: CaTl_L TuwPrenaiinn lC,ov_I-IJG:
Budget Code - ox Project Code S\Volo
Project Contact: < Mo oo Phone Y.d(':l.54_
QTY: | ® tagDate Req’d:
Magnet Magnet o
; -005
Designator ED.\)Q- Serial Nou’s“: © @‘0/@ Mg Series T
DSR Completed P Sign-Off Date
Process Engineering
Schedule: |YES |  |NO | %
DWGS: | Main Assy[ 38219 |
Tooling Existing YES

Provided by YES

Requestor

TD/E&F YES

{ Develop
Product Existing YES

Provided by YES

Requestor

TD/E&F YES

Develop
Parts YES

Ordered/Received?

Tooling:

O« - | YES K
Travelers: | YES % NO
Y

Parts Kits: | YES

P rocessm
E@n negrin I ‘

Production Package

=1 DWG Book

OK to Start Production

TD/E&F Production Check-Off Page 1 of 2 10/31



.gpecificatian.

A *ring test” measures some properties of o sub{ect. usua!!¥ a coil, in or out
of a magnet, Most importantly it identifies internal! turn- o—zurn shorts, as
opposed to the colil to ground shorts identified with a hi-pot (high poteniiol)
test. The test conmsists of connecting the coil to a charged capacitor to form
an LRC ¢ircuit and observing the decaying oscillations that resuit. The
component values con be caiculated from measured parometers of the waveform,
Generaliy ?ross variaotions from the atanderd waveform are apparent with

a turn-to-turn short,.

This document specifies @ general grocedgre. The connections to the test
subject and the test voltage must be defined when the test is called for in a
i The appropriate scales on the oscilloscope must be determined
for each class of subjects and a reference trace established.

EQUIPTMENT -
Teat elactronics, such as Fermi lab Magnet Coit Ringing Tester EC-46158,

Anolog oscilloscope with camera, digitizing oscilloscope with printer or camera,
or other waveform capturing device. _ -

Cables.

PROCEDURE

1. Secure the area around the coil and test eguiptmont to ensure that no
personnei will come in contact with the exposed conductors.

2. With the test electronics switched off, connect the cables aa shown in

Figure 1.

3. Set the test voltage as called for in the subject specification.

LI ; ‘e v R

i

4, Set the oscilloscope or other waveform copturing system to the Jontes onarmise seciri® """’““"‘lﬂm;w
appropriate voitage scale and sweep time. = Laxx oo | s 1T, S 7/14
P F H DREOKED L
5. Turn on the test electronics, ' W e e
4. PO MOT SOAMLE DRARING. USED OM N/A
6. Ad{ust the trigger level on the oscilloscope, if necessary, 3 PO ™
so that it triggers at the 60 Hz rate provided by the test elactronics. 4. wx.

WAX. ALL MAOM. I"mlmm'u

N/A. ...

7
8. Switch off the tester slectonics.

Record the waveform with camera, printer, or on computer disk.

&

FERMI NATIONAL ACCELERATOR LABORATOR

UNITED STATES DEPARTMENT OF ENERGY

8. Short the tedt mubject to ground to ensure that no stored charge
remains, :

RING TEST
SPECiF[CATIQN

10. Asseds the technicgl qualit

of the waveform recording. o
Repeat the megsurement [ f necess ‘ _

ry.

oL [
N/A

FHMS
SRR

'3520-E5-318052

1-2

chipommiil

CREATED WITH I-DEAS V__ .~

L Sen WOEL SIOERES,



11. Scan the recorded waveform for gross abnormalities. The inspection report
shal| include the subject identificotion gtype and serial number), the equitment
identification (type and serial numbar), the waveform (photograph or printout),
:hetdote. the time, the inspector’s nome, and the inspector’s assesment of the
est,

12. Disconnect the test leads. Store all the test equiptment neatly in it‘s
designated spot.

Magnet Coi! Ring Tester Oscilloscope

) Scope pjys
Coil Vert Trigger

@ ® @

ASLENE OTHENWISE SPECIFIED [ OR | QI NATOR

. XX L XXX ANBLES | DIRARN

+

+ CHECKED

HEEEN
- R
2.
3.
4.

v

s
DO NOT SCALE DRANIND. USED ON

RPNTALNIR

HAX, ALL WACH. SURFADER MATERIAL N/A

WA Demy | APPROVED

7/14

Alligator Clips

Coil under test

(typical) FERMI NATIONAL ACCELERATOR LABORATOR

UNITED STATES DEPARTMENT OF ENERGY

Figure 1

RING TEST
SPECIF ICATION

Cable Connection o

L ORANFING MAER

N/A

5520-ES-318052

2-2

perver—————i——
CREATED WITH |-DEAS V IUSER NAME : SKWERES
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